15

20

25

30

WO 2007/ 093366 PCT/ EP2007/001214 Novel
am noal cohol - substituted aryl di hydr oi soqui nol i nones,
w@e@emssed or their preparation and their use BSI/EP2007/001214
medi canments The invention relates to
am noal cohol - substituted aryl di hydroi soqui nol i nones
and their 5 derivatives, and their physiologically
tolerated salts and physiologically functiona
deri vatjves their pr tion, I canment
NovElGhio8 oGO isBEEd BRUO s SWAE b STHoPTekgtsdgr their preparation
andqg&}thMg&gh§gthﬂpl|none of the invention or its
derivative, and the use of the am noal cohol -
substituted aryl di hydroi soqui nol i nones of the

nvent d th ts
The (3BTRS ROt el el 4 o B phEOURaO fiophgnd thei
deri@ivBQ ahg aledd phyiesddisdilyasleadiod saldiahy ghesislogidhiphindao®s derivatives,
and their derivatives described in the present

theirgpypparatian, medipamenta\Eomprisingsh bﬁamla@gn@ad?of@hse‘atmﬁs@e
aryl%%ci}g%?i&ﬁél?no%e tllig]%vgl{tk)%rorq{stde¥1$%m% ar(cp e | C{?@ re]%ln%alcohol-

eSCFI es 1In ors o act or

substingetdsyidintdesisb@unplinonks afrhe imaaiion sid their ldlEﬂ'vMEes as medicaments.
2005/ 021533 rel ates to substituted isoquinolinone
derivatives which are enployed for the 15 treatnment of

c:ong)%[lﬁ&‘sf simtar 708t Qsézﬁgéu&h Bﬂ%ea?nlﬁoﬁ’%&ﬂ}{fshmtﬁht@g aryl-

rivatives having a use ring. The 4-oxopyri m di'ne '
dlhydﬁnsoqatnohesnaraadahdlr daivasvés detsenbadan ki presmlpamhcatlon and having a

ant agoni 0 an in ant agopi c actiwvi
phargioeq0giesioa 5" Re Vet ap SERFISe i 6 PAGE Pl TR BRI L0 01/72712
desc%%st RRleorast HASE NaafHidphdven §uB§titbieHQi@ﬁlr@ﬁnmwsiﬁlcture WO
havi ng an MCH antagonistic effect for the treatnment of

200902k33B yrelates tolsuhstituiediispuinelenonp dpigyatiyes W(hé;haaﬁa P@@loyed for the

B N e

ring VORODIQSBA I NdARAG AL 2T act MO 20 BBQBH6E2 3 receptor antagonists or have
W)2002089729, W2002006245 V‘02002002744

an 1w25@@ggignglggc agiptyo e i%f W@t@gmwy derivatives which are suitable

2003087044). 25 The invention was
asv%gsegég&%%ﬁﬁbt ect of providing conpounds which bring

about a weight reduction in manmals and which are

Con‘?g%h%ggl%naglyg qrggt agﬁ:%\éi?ﬁtét:lc? cl}gqcv g(}rgé Sg@geﬁlg%ﬁag obgél?y are%lescrlbed in the

prioPhtt Pé)('aﬁfp'ﬂ%l WOZ00en B8, osEmeongis WwOLeds 1@99!:»9 ave2004024702,
activity of MCH receptors has been found

WORII042 61 la W OR A3 B3 AP N 820830334 80.a% 10200 2 1§ﬁ 7 W02003035624,
wo@@&%@% %@ggmebﬁsﬁ' W00 Y9229 /82885657233, W02003045313,

W02003097047, W0O2002010146, WO 2003087044).

The invention was based on the object of providing compounds which bring about a weight
reduction in mammals and which are suitable for the prevention and treatment of obesity and

diabetes and of their diverse sequelae.

Surprisingly, a series of compounds which modulate the activity of MCH receptors has been

found. In particular, the compounds are notable for an antagonism of the MCHIR.
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2 The invention therefore relates to conmpounds of the
formulal, B""AXORRI1IRINOGL-Q(1) R5in

wakdochohe nmeanings are DN, C(RI"); preferabl BCTZERI00)/001214

R, RR', RI", RL "' 10 i ndependently of one another H,
F, d, Br, I, OH CF3, N2, CN, OCF3, O (C-0C6)-alkyl,
O (Cl-A)-al koxy-(Cl-cA4) -al kyl, S-(C,-C6)-al kyl,
(C-Co6)-al kyl, (C2-C6)-al kenyl, (C3-C8)- cycloal kyl,

A R e

O (Co-(C8) -al kyl ene-aryl, S-aryl, N(R3)(R4), SO2-CH3,
COOH, COO-(Cl- Co)-al kyl, CON(R5)(R6), N(R7)CQ(RS8),
N(R9) SO2( R10) , CO(R 1), d ®\R12) (R'3)) X 15 Q(R14);
preferably g N\ Br//OH, \CF3/ NO2, CN, OCF3,

O (Cl-Co) -al kyl, {C/ A\ al kgxy-(Cl - C4) -al kyl

S-(Cl- 06) - al kgz (oK 08) N Ry | @e)alkenil
(C3-C8) - cycl of kyl j({és- cl oal kyl ,

(C2-C6) - al kynyl, O (Col C8)51at kyl ene-aryl,

CO(Cl-C6)-al kyl; particulatly preferably H F, d, Br,
CF3, CN, OCF3, O (C -0C6)-alkyl, (G -C4)-al koxy-(GCi - 20
C4)-al kyl, (Cl1-C6)-al kyl; very particularly preferably

in whidh the m€hning3 4r€l - C6) - al kyl , (C1-C6)-al kyl ; where

D
R1,

preferably at |least two, particularly preferably at

| east three or all radicals Rl, RI', R" and RI"' are
N C@ﬁpﬁ? re%abl?%(RRe%: R7, RO independently of one
anot her £| (A-C8)-alkyl; or R3 and R4, R5 and R6

Rdi. RV’ hddpendent |y of one another optionally together
with the nitrogen atomto which WO 2007/ 093366
PCT/ EP2007/ 001214 3

independently of one another H, F, Cl, Br, I, OH, CF3, NO;, CN, OCF3, O-(C,-Cg¢)-alkyl,
O-(C;-Cy)-alkoxy-(C,-C4)-alkyl, S-(C;-Ce)-alkyl, (C;-C¢)-alkyl, (C2-Ce)-alkenyl, (C3-Cyg)-
cycloalkyl, O-(C3-Csg)-cycloalkyl, (C3;-Cs)-cycloalkenyl, (C;-Cs)-alkynyl, (Co-Cs)-
alkylene-aryl, O-(Co-Cg)-alkylene-aryl, S-aryl, N(R3)(R4), SO,-CH;, COOH, COO-(C;-
Ce)-alkyl, CON(R5)(R6), N(R7)CO(R8), N(R9)SO,(R10), CO(R11), (C(R12)(R13))x-
O(R14);

preferably H, F, Cl, Br, OH, CF;, NO;, CN, OCF3, O-(C-Cg)-alkyl, (C,-C4)-alkoxy-(C,-
C4)-alkyl, S-(C,-Cg)-alkyl, (C-Ce)-alkyl, (C,-Cs)-alkenyl, (C3-Cg)-cycloalkyl, O-(C3-Cs)-
cycloalkyl, (C,-Cg)-alkynyl, O-(Cy-Cs)-alkylene-aryl, CO(C;-Cs)-alkyl;

particularly preferably H, F, Cl, Br, CF3, CN, OCF3, O-(C,-Cg)-alkyl, (C,-C4)-alkoxy-(C;-
Cy)-alkyl, (C-C¢)-alkyl;

very particularly preferably H, F, Cl, O-(C,-Cs)-alkyl, (C,-Cs)-alkyl;

where preferably at least two, particularly preferably at least three or all radicals R1, R1°,
R1>>and R1”’’ are H;

R3, R4, R5, R6, R7,R9

or

independently of one another H, (C,-Cs)-alkyl;

R3 and R4, RS and R6

form independently of one another optionally together with the nitrogen atom to which
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they are bonded a 5-6 nenbered ring which, apart from

the nitrogen atom may also conprise 0-1 further
woewgnpssons fromthe group of NH N (C i-C6)-BCKEP007/001214

oxygen and sulfur; 5 R8, RLO, Rl11l independently of

one another H, (C -C8)-alkyl, aryl; preferably

i ndependently of one another H (Ci-C8)-alkyl; Rl12,

R13 10 i ndependently of one another H, (C, -C8)-alkyl;

r ef er.abl d e of , .one a the 1 R14 H
ey ataeionttiy -6 Beioered dnedy gy oAt otk tegf ragtyatSi. may also
r13130 ?ﬁl&er‘ﬂxeteﬁ)atcﬁns Fémhihe Erouplof I\ﬁl NIC,-Ogh-allkB oxygen and
ZOIQP S B T ) calk yF B (C1-Oh-alkhB oxyg
@l(um C4) al koxy-(C,-C4)- alkyl, S (C, -C6)-alkyl,
(C1- C6) - al kyl, (C2-Co6)-al kenyl, (C3-C8)-cycloal kyI ,
O (C3-C8)- cycloal kyl, (C3-C8)-cycl oal kenyl ,
RS, R{E:R1G6) - al kynyl (Co C8) - al kyI ene-aryl, O(Co C8) 20
al kyI ene- are/ S ary N( R15) ( R16) S02- CHB
qdenttn g}eka}yqothegﬁq(%%)cq:&;@ aryh(mfgsa@a p@g}?endently of one
R23 R24) (R25) ) X- R26
prg?erargﬁ %ﬁ"ﬂ-‘ym, 53 (,C(O-| )ESFS )¥\|02 qCN, )OCFS,
O (C1-C6)-al kyl, (C1- C4) al koxy- (Cl-C4)-al kyl,
- C6) - al kyl, (C2-C6)-a| kenyl , (C2-C6)-al kynyl; 25
R12, ]airticul arly preferably H F, d, Br, CF3, CN, OCF3,

%:d%n:d%?f & anoftfel HAC-8LAXN: ﬁfgferagg)lnd’épggﬁéle’ntl (f one another

very parti cuI arly prefer
B:; (Cl-C6)-al kyl, (C -C6)-alkyl; in particular very
particul arly preferably H, 30 R15, R16, R17, R18, R19,
R21 i ndependently of one another H, (Cl-C8)-alkyl; or

R14 m%@%gémﬁ?&@h%@thﬁB%DQ,?(cQCUﬁé}Jaﬂ(ym R15 and R16, R17
an
x 0,1,2,3,4,5,6;

R2 H,F,Cl,Br, I, OH, CF;, NO,, CN, OCF;, O-(C,-Cs)-alkyl, O-(C,-Cs)-alkoxy-(C-Cs)-
alkyl, S-(C,-Ce)-alkyl, (C;-Cg)-alkyl, (C,-Cs)-alkenyl, (C3-Csg)-cycloalkyl, O-(C3-Cs)-
cycloalkyl, (C3-Cg)-cycloalkenyl, (C,-Ce)-alkynyl, (Co-Cs)-alkylene-aryl, O-(Co-Cs)-
alkylene-aryl, S-aryl, N(R15)(R16), SO,-CH;, COOH, COO-(C,-Cg)-alkyl,
CON(R17)(R18), N(R19)CO(R20), N(R21)SO,(R22), CO(R23), (C(R24)(R25))x -
O(R26);
preferably H, F, Cl, Br, I, OH, CF3, NO,, CN, OCF;, O-(C;-Ce)-alkyl, (C,-C4)-alkoxy-
(Ci-Cq)-alkyl, (C;-Ce)-alkyl, (C,-Ce)-alkenyl, (C,-Ce)-alkynyl;
particularly preferably H, F, Cl, Br, CF3;, CN, OCF3, O-(C;-Ce)-alkyl, (C1-Cy)-alkoxy-(C;-
Ca)-alkyl, (C;-Ce)-alkyl;
very particularly preferably H, F, Cl, O-(C;-Ce)-alkyl, (C,-Cs)-alkyl;
in particular very particularly preferably H;

R15,R16,R17,R18, R19, R21
independently of one another H, (C;-Cs)-alkyl;

or
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formindependently of one another and optionally

together with the nitrogen atomto which they are
Wh2edeeB3es 5- 6 nenbered ring which, apart from RPEEEP2007/001214

nitrogen atom may also cohrprise 0-1 further

heteroatons fromthe group of NH, N-(C -C6)-alkyl,

oxygen 5 and sul fur; R20, R22, R23 independently of

one another H, (C -C8)-alkyl, aryl; preferably

[ t f th H (C, -C8)-alkyl; 10
RIS ab&ng‘ig%g‘ﬁ?&jéb ndgﬂfl yag? o(necra anot( her H, J-atky
fcﬁ:m' 1%?%;5&%1{&%13& of d?\%ehnbthei( Q\d @%n@l'lﬁ‘t@geth@f Wxth tﬁé Eftr%éérp&%m to
RATh¢Re’ bpm@é%ﬁ(men))ere(t(lﬂg%w mm fmnpﬂlemérmhwom may

%@cm’ﬁé@se?ﬁéﬁﬁ lSF g SERMLE R e Bl oxyen

ffd sulB- al kyl; preferably H X S, 0, C(R30)=C(R30");
preferably S, C(R30)=C(R30"); particularly preferably
C(R30)=C(R30'"); 25 R30, R30' independently of one

thar H F, d, Br, |, OH CF3, N2, CN, OCF3,
Rzo’lg%’&z%%)-alkyl, O (C -4)-al koxy-(C, -C4)-al kyl,

Hdepeindenily af (}md anofier HCQ -k kaylkyl, é@f!;—ﬁls%fe?all)k'ﬂﬂybendently of one
C3- O (C3-C8) - :
%Q%h%»(gfv@bgﬁwgnw (Ezz- 08) ) a%;nsla %/Co- c8) 30
al kyl ene-aryl, O (Co-C8)-al kyl ene-aryl, S-aryl,
N( R15) ( R16), SOZ-CHS, COOH, COO- (C1-C8)-al kyl,
R24, KTN(RI 7) (R18), N(R19) CO( R20), N(R21) SQ2(R22), CQ R23),

R24 5 L " ) 7/ 093366
F@@%ﬁ@%ﬁ%%&@ﬂeﬁﬁ&f-@%@? 'H F, d, Br, I, OH
CF3, N2, CN, OCF3, O (C-C6)-alkyl, (C1 -C4)-al koxy-

R26 H, (C;-Ce)-alkyl, aryl; preferably H, (C,-Ce)-alkyl;

x> 0,1,2,3,4,5,6;
Y C(R27)R27)C(R28)(R28%), C(R29)=C(R29’); preferably C(R27)(R27*)C(R28)(R28’);

R27,R27°,R28, R28’, R29, R29’
independently of one another H, (C,-Cg)-alkyl; preferably H;

X §,0, C(R30)=C(R30); preferably S, C(R30)=C(R30’); particularly preferably
C(R30)=C(R30%);

R30, R3O’
independently of one another H, F, Cl, Br, I, OH, CF3;, NO,, CN, OCF;3, O-(C,-C¢)-alkyl,
0O-(C,-Cy)-alkoxy-(C-Cy)-alkyl, S-(C,-Cg)-alkyl, (C,-Ce)-alkyl, (C,-Cg)-alkenyl, (C;-Csg)-
cycloalkyl, O-(C;-Cg)-cycloalkyl, (C3;-Cs)-cycloalkenyl, (C2-Cg)-alkynyl, (Co-Cs)-
alkylene-aryl, O-(Cy-Cs)-alkylene-aryl, S-aryl, N(R15)(R16), SO,-CH3;, COOH, COO-
(Ci-Ce)-alkyl, CON(R17)(R18), N(R19)CO(R20), N(R21)SO,(R22), CO(R23),
(C(R24)(R25))x-O(R26);
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(Cl -A)-alkyl, (C-0C6)-al kyl, (C2-C6)-alkenyl,
(C2-C6)-al kynyl; particularly preferably H F, d, Br,

WEEB;7/083866 OCF3, O (Cl-C6)-al kyl, (Cl-C4)-al koxpe1/Er2007/001214

C4)-alkyl, (C1 -C6)-alkyl;55 very particularly
preferably H F, d, O (Cl-C6)-al kyl, (Cl-C6)-alkyl;
in particular very particularly preferably H A a bond
or a |inker havi ng 1 to 8 nmenbers, where the nenbers

RSB D HE A BT O

°<v:9 'C‘RPBFRPV'(QP@@ %Qypfcchs)teﬁﬁéﬂﬂ (@-C Gsﬁlaﬁkyﬁ?lem cal l'y

reasonable radical i preferably i nker

Havtiqudprtly irefe6abie Flp ¢ §1 Bzh€Fs QNhé)@Enﬁbf(él @c)ealb)él &ateg-alkoxy-(Ci-
Coy nsisting of 0, SO2, N(R31), CQ

&S{?%Fgg %(k§g4) =C(R34'), C=C, resulting in a

%%&ﬁbﬁlﬂrli Pﬁ&"&as@lw F,&li 03C;-Qpalidyt YCa0salRy BT er ably

a bond or a linker having 1 to 5 nmenbers, where the
rinphaicylaavery preticsdarbepreteratlp it he group consi sting of

0, S, N(R31), CO C(R32)(R33), CC, resulting in a

chem cally reasonabl e radical; very particularly

pr wfndrazlallinkar Rk Dro & mentbeey, whasd thg nienttersaraselbeted from the group

\A(fggglg%égh&go%nbsggz? §@§r e)NSF% %%}{g %@1; 5 &m ﬁg}g ?At)%g‘g § 94 ,é:cyéopropywne’
r?‘l—z el }ésE@mhnn g cﬁ%%ﬁ?%é&oﬁa@%ﬂﬁgi e radical, where

Finker “contal ns no O 20 groups; R31,
RadferdBBla bomd:iﬁaehnleinﬁlhymgﬂ tobemembdrhevhas the members are selected

afﬁ%?@gra{lg %EIS“@@)% E‘%ﬁ;@a %ﬂ@% @éﬁ%ﬁ)ﬁlﬁﬁ), 8E1§54p|-C(R34) C=C,

N@Rﬁé%ﬁ%&henhmgqi%&%le%w@l kyl, (G -C8)-alkyl,

koxy-

-al k al kenyl
(@4me)rl>am§mghly adogd ppa hozqféwmgeldwr%membe@ wherg the members are
| _
SRR Epd e LE SO GEAPE QSRR ), = C. esting

ﬂgtgrdh@ﬁﬁbalﬂ deag&ﬂilfl%fadldmerg the ring system grayh
aadi ti1 ona € subst)tute e or rmreo t he
sty gwtlﬁ@lag% peaferebbia kondror acl;;nykeB avigg} to Ragembegs, where the members

%f%%acgbhﬁw&%?éugco%)sﬁﬁé kb, SOSNRA)), D, 28RELQR3IH& = C,

resulting in a chemically reasonable radical, where the linker contains no O-CO or CO-O

groups;

R31, R34, R34’

independently of one another H, (C,-Cg)-alkyl;

R32,R33

independently of one another H, (C,-Cg)-alkyl, OH, O-(C;-C¢)-alkyl;

H, N(R35)(R36), hydroxy-(C;-C4)-alkyl, (C;-Cs)-alkyl, (C;-C4)-alkoxy-(C;-Cq)-alkyl,
(C,-Cg)-alkenyl, (C,-Cg)-alkynyl, a 3 to 10-membered mono-, bi-, tri- or spirocyclic ring
which may comprise 0 to 4 heteroatoms selected from the group of oxygen, nitrogen and
sulfur, where the ring system may additionally be substituted by one or more of the
following substituents: F, Cl, Br, CF3, NO,, CN, (C;-C¢)-alkyl, O-(C;-Cs)-alkyl, (C;-C4)-
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al koxy- (Cl-C4) -al kyl, hydroxy- (G -C4)-al kyl, oxo,
CQ(R37), CON(R38)(R39), hydroxy, COQ(R40), N(R4

WO 20003386 - C6) - al kyl , N(R42) (R43), SO2CH3, SCFBCDEP2007/001214

S-(Cl-C6)-al kyl; preferabley H, hydroxy-(C, -C4)-alkyl,
(G -C8)-al kyl, (Cl-C4)-al koxy-(C,-C4)-al kyl, (C2-
C8) - al kenyl, (C2-C8)-alkynyl, a 3 to 10-nmenbered
nono- or spirocyclic ring which 5 may conprise 0

h

L LB AL e B B R0 s
aé@d(k%)’:‘ Og&ﬂftéﬁ\cm%)lamﬁ%gm%u@b , SCYGH-CRBT; BIB.(C,-Co)-alkyl;
(p]iefe@il)lyé{ Rwdgox(y@ﬁ@a)ab\dyk)((l; Qayraliigr §C (-€2)-apxy Ry Cy)-alkyl, (Co-

E Rl o R G STRDRY 30 A RS Mo SBR g irggyclic ing which

pﬁ‘lraS/ 'cSHllpﬁEé y tcp4 ﬁfat%f@'ﬂim{s %lec(éa: fréf thégiovp of oxygen, nltrogen and sulfur,
al koxy al k a 3 to 10-_nenpere

nwhgne t?mrmg eyst@pumay ltmaﬁy heyswitstisredvay F cohpri @53,@1Q2@CN Ci-

CDEURUR RTS8 P P BOR0s Coralo, onc
a@dJ(RBw)w @ON(RBS)(R39R diytitaxty e ODRE), N(R4B}CO((U?EI:(,)N®3/,1, N(R42)(R43)
&;1 C6)-al kyl, O(C, -C8)-alkyl, (G, -C4)-alkoxy-
((111S Hsl kyl, hydroxy- (C, - C4)-al kyl, oxo, OQR37),

ﬁ%&%}@l@% %%S’ k@ksh%%zp%%@'*koxgég%) al\l%lr>a/13to 10-

pﬁfetnbetddanblw pblebesmbjcyclﬁd; ruég),vh@)mai ¢opprise O to 3 heteroatoms selected

| k Cl- C4
AL e grasint caee et ob R e i BB Bty aitonally be
s&b%hﬁﬁ&ialspﬁscﬁ@re@r:;ewo CN“((CF@JQ:!IQHPCD(C;C@M%WI (C,-Ca)-alkoxy-

nitrogen and sul fur, where the ring system

aQi-Cieaikyll WdJQXY-éQbQB)rQlkﬂ’le@IXQ))C@( @, C@N(R@éuwdroxy,

oSSR Gt o

%YticquB"ﬁr):féQ@y HC@@r-@ls)ka‘lkyl (N BHAIKG33(C 16C4)- alkyl a3to10-
R38, R39, R40, R41,

ﬁ@gﬂ)@mﬂi@ﬁpmw blf— ’06 ﬁ@r(élﬁ@]ﬂ%é?g }A[ IC@@an@pqﬁAfé 3 ]%erg?toms selected
anof"n gl Eﬁﬁil g(%fg@rp QiR% ?R afll %ﬁl{ﬁﬁl’d%@ﬁcmghh sPdter My additionally be

y 't og the nitrogen atom'to
V\/@mlﬁzhtutémbyFa@E Bovp@Hg NG, ENS(@B@b)ezulkyﬂ O-¢&-Gh)radky], (Ci-Cq)-alkoxy-

SRR R0, B ar e PRy e T RPN Rk oo

NN(R42fRY3 pdret,crexygen and 30 sul fur; where

R35, R36,R37, R38, R39, R40, R41, R42, R43

or

independently of one another H, (C;-Cg)-alkyl;

R38 and R39, R42 and R43

form independently of one another optionally together with the nitrogen atom to which
they are bonded a 5-6 membered ring which, apart from the nitrogen atom, may also
comprise 0-1 further heteroatoms from the group of NH, N-(C;-Ce)-alkyl, oxygen and

sulfur; where
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WD 2007/ 093366 PCT/ EP2007/001214 7 R35, R36, R37,
R38, R39, R40, R41l, R42, R4A3 are preferably

wo paepesedent |y of one another H, (G -C8)-al kylpcBHER2087/001214

bond, (G -C3)-al kyl ene; preferably a bond,

CH2- (CH2) 2, (CH2)3; Q N(R53')(R54'), a bi-, tri- or
spirocyclic saturated or partly unsaturated ring
structure having one nitrogen atomand 0-3 further

R35, é‘a?e%é%ahiﬁfﬁiiﬁbﬁ R LRI ur e by be Spir o1 nked

g;?éfen‘%l)b“ dged, and where 10 the ring system nmay be
titutted by one or nore of the follow ng
mdbpfmdbmdanotéonel-‘anoﬂ}dr H, GE3Cs)aNkylOCF3, oxo,

O (C -C8)-al kyl, (C, -C4)-al koxy-(Cl-C4)-al kyl,

(C -C6)-al kyl, (C2- C6)-al kenyl, (C2-C6)-al kynyl,

L a borf A@yg a(l@é?ﬂﬁbn(e%@ﬁl)y% vahd, Cﬁq@ﬂﬁé@lf—l%ﬁ) ) p- Ra8;

preferably a bi-, tri- or spirocyclic saturated or
partly unsaturated ring structure having one nitrogen

gf(lg%?@g“&} 3 By-u{rt %gsplgcgct S\Léé ?aég . ed pgﬁ g/ q’}sg{ug{fé& Hﬁg structure

BAVIRCbhY §itroBoh MOmSqdrd3 lfirtiee detefda!&ﬂﬂs salednerd figradhe grodp of N, O
where the ring system nmay be substituted by one or

st & where He rfreﬂswémerfgn@w% fiay e spigo-lipkedytusedros bridged, and where

%!: ﬁr&fy%‘tg?‘lkrg} x&%g@%dgﬁwﬁ or ( re &g the 1i"o[1<low1n s&%w_st Og;ﬂ_lts. F, OH,
GFK@IZ)SU OCF?XWI%%@MRVLSX 84)4-Zlkoxy SC14C§) allgyl, ((;r 1-Ce)-alkyl, (Cz-
oraapl 4 yioralignel CRIBHH (TS, SRl lidofsonras:

Flveférgyl -, & Al s 1r@'&ch€§§t‘u@éd Sosdr@liksakurated ring structure having
31 al koxy- FCl- )-al kyl; preferably H,

(n@ m@egeraatraynl andr.QaB tfulzctualr deteyoatores salensid frem tlzcsg@up f N, O and §,

B’El gﬁggﬁg,st %tyth trlgcqgrga}rrl]% E‘ee{@r? llr%fg fuﬁ%de%rilhr adl5 691 and \?/here the ring
Sfs€nd ARy tb@fsuﬁl‘ltutEd bPonEdr die &ff thy folldwiahk Rél&)l(d%ﬁ&) F OH CF;, CN,

§galw3g@5@%52¢w>r s N@S RIS S kB3, (Rl Skt b Cor
RR e i it

substituents: F, d, Br, CF3, (Cl-C8)-alkyl,

ras O HEeEhd Y (@

R45,R46

independently of one another H, (C;-Cg)-alkyl, OH, (C;3-Cs)-cycloalkyl, (C;-Cs)-alkoxy-
(C1-Cy)-alkyl; preferably H, (C;-Cs)-alkyl; particularly preferably H;

o,p independently of one another 0, 1, 2, 3, 4, 5, 6; preferably 0, 1, 2, 3, 4;

R47,R48

independently of one another OH, F, O-(C;-Cg)-alkyl, CON(R49)(R50), N(R51)CO(R52),
N(R53)(R54), CO,(R55), SO;Me, CN, a 3-10 membered ring system having 0 to 3
heteroatoms selected from the group of N, O and S, which may be substituted by one or
more of the following substituents: F, Cl, Br, CF3, (C,-Csg)-alkyl, O-(C,-Cs)-alkyl, (C-
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4) - al koxy-(Cl-4) -al kyl, CO(R56), oxo, OH, R49, R50,
WERIW;7/09B2 R55, R56 i ndependently of one anot hBCT/ERP2007/001214

(C1-C8)-al kyl; 5 or R49 ard R50 formoptionally

together with the nitrogen atomto which they are

bonded a 5-6 nenbered ring which, apart fromthe

nitrogen atom may al so conprise 0-1 further

DRI CBER DI (G !

i ndependently of one another H, (CI-C8)-alkyl, (CI
-C4)-al koxy-(C 1 -C4)-al kyl, (C3-C8)- al kenyl,
R49, R Reg) RARIRIHRS600( RE7) , * (O R58) (R59)) d- R60,

g&%’?&%wa&?ﬁ%? @ng )C'_%)'l f or (rz t( ngIet hg?) Wlalt Eylt he

or 15 nitrogen atomto which they are bonded a 4 to
10- nenbered nono-, bi- or spirocyclic ring which,
R49aaqb8r59 fromthe nitrogen atom comprises 0 to 3

I C 5

B BB RRL OB e n R SFHER b R BrObRdRLa e
mh‘gereggntghie}&&bl dpamifrugn giehstrogenendm; mEy alsb compris€dBd, further

a oxo, OH, (C
hetex@%orrg? mﬁl’e( gfopp oéﬁ@ g]a {éq-cs)m&q logpg,y_g(e@:apd sulfur; (
-C4)-al kyl, CON(R65) (R66), 20 N(R67) CO( R68),
N( R69) ( R?O) , C2(R71), SO2(C,-C6)-al kyl; R53, R53

RS53, Rs% R5r3éfl§frﬂébl y: i ndependent |y of one anot her H,

bfasil s SRS sl Eaync it c c
Relém;y : W % 9{5%“59&5%0 Cﬁb('%i}gl)(%z)),-}m Co-

f%%f)er@tﬂ 4 or(l{,‘(}fg@ggl RR40form tregher with the
El%%)_g&}t_og{ té%%lf:ls gﬂgy%g B@Hdléxl '4 t()%-rggx)nbajeh Wo!—, bi- or spirocyclic
ring which, apart from the nitrogen atom, comprises 0 to 3 additional heteroatoms
selected from the group of N, O and S and may additionally be substituted by one or more
of the following substituents: F, Cl, Br, CF3, O-(C,-Cs)-alkyl, (C;-C¢)-alkyl, CO(R64),
oxo, OH, (C,-C4)-alkoxy-(C,-C4)-alkyl, hydroxy-(C,-Cs)-alkyl, CON(R65)(R66),
N(R67)CO(R68), N(R69)(R70), CO,(R71), SO,(C,-Ce)-alkyl;
R53, R53’ are preferably:
independently of one another H, (C;-Csg)-alkyl, (C(R58)(R59))q—R60, (C,-C4)-alkoxy-(C;-
Cy)-alkyl, (C3-Cg)-alkenyl, (C3-Csg)-alkynyl, CO-(C,-Cs)-alkyl, CO-(CHjy),-O-(C,-Ce)-
alkyl, CO(C(R61)(R62))N(R76)(R77);
R54, R54’ are preferably:
H, (C,-Cy)-alkyl, (C(R58)(R59))~R60, (C,-Cs)-alkoxy-(C;-Cs)-alkyl, (C3-Cg)-alkenyl,
(C3-Cy)-alkynyl,

or

R53 and R54 or R53” and R54 form preferably together with the nitrogen atom to which they
are bonded a 4 to 10-membered mono-, bi- or spirocyclic ring which, apart from the
nitrogen atom, may comprise 0 to 3 additional heteroatoms selected from the group of

oxygen, nitrogen and sulfur, where the heterocyclic ring system may additionally be
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R53 and R54 or R53' and R54 form preferably together

wWth the nitrogen atomto which they 30 are bonded a
wa@2400/09B36crenber ed nono-, bi- or spirocyclic ripgr/apioot0o1214

apart fromthe nitrogen atdm my conprise 0 to 3

addi ti onal heteroatons selected fromthe group of

oxygen, nitrogen and sul fur, where the heterocyclic

ring systemmy additionally be MD 2007/ 093366

P(@ET/ Epzdol%f? ‘ingll%@f By (@J?S)aqlk)zjl,f) Yoi)aligh, (o) dlkdxy-(C1-Ca)-
Qﬁ%gr ‘ﬁ@&o%gz@ bé%%“eés%’msm‘” @W(sts')g(ééo‘(é %%roﬁ& JOOORT),

hydr oxy

N(%%mﬂem)kyalm(ﬂ@)(ﬂ(mﬁ@) $@27(@) CG? alkyl,

R53, R54 4'
RFH R R st ot stsriBine 1 o of o
E?}{Cl:f%béc}?'enﬁ ég §§e) aridiiey! é‘i‘ igs s Bﬁ?l), (%{?85)%(%&561 1RR6é)4(C 'o?}‘% -alkoxy-(C)-

C@)gelkln or Ri5B rand 4rfprtrm mﬂneaw@h}th%nwg@ha@ﬁw vihigh they are bonded

. :}8 q&mm%rﬂéerg% g}()tnof,r 1 QTS ﬁg‘oggpg rl’rlétulhuf'}? an 'flro%éﬁ(éln'lt?ogen atom,

%ﬁ%hﬁ)@ls@ 01t®2 2damidhil erabatbmb @dfleﬁédb ﬁ’smsthh gﬁd@x:bffdxggen nitrogen
the qrou of oxygen, nitrogen and s |.f.ur, gp E
od alBeywhere the aﬁger§9gql@rﬁr}gasyystggldtpgy pplgpllé{ e su stltuted by F, Cl,

F
g}’b@ﬁ@t é% @X}(l @1 (aoaugfl (gg'i?a _afix ?@ kj Kib1, hydroxy-(Cy-Ca)-
hu@t @Ky ((30(1164)049drox1j1 W(Rmm(cﬁmw Orfsﬂh(ﬁx-%) alkyl

o 5227)309(55]6' Grekenb ) ofys poropinasly Pefeil ol iy Parculary

@bly O or 1; very particularly preferably; R58,
59 1577 ndependent | y of one another H, (C,-C6)-alkyl,
R58, BB R57, R61, R62, R64, R65, R66, R67, R68, R69, R70,

Sepstd R ORIE shF b ar S E O nor wi th the’ |

n|trogen atomto which they are bonded a 5-6 nenbered
ring which, gart fromthe nitrogen atom nmay al so

RS7, R6hpho: R0, ROPREBEOT, REBREARINSRY Fom the group of
N ! | 25 q,
B R A C WS L A

one anothe 1, 2, 3, 4, 5, 6;
or

R69 and R70
form optionally together with the nitrogen atom to which they are bonded a 5-6
membered ring which, apart from the nitrogen atom, may also comprise 0-1 further

heteroatoms from the group of NH, N-(C,-C¢)-alkyl, oxygen and sulfur;
g, independently of one another 0, 1, 2, 3, 4, 5, 6;

R60, R63
independently of one another OH, F, O-(C;-C¢)-alkyl, CN, COO(R78), N(R74)CO(C;-
Ce)-alkyl, N(R76)(R77), CON(R72)(R73), SO,(C,-Cs)-alkyl, 3-12 membered mono-, bi-
or spirocyclic ring which may comprise one or more heteroatoms from the group of N, O
and S, and the 3-12 membered ring may comprise further substituents such as F, Cl, Br,

OH, CF3, NO,, CN, OCF;, oxo, 0-(C;-C¢)-alkyl, (C;-C4)-alkoxy-(C;-Cs)-alkyl, S-(C;-
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R60, R63 independently of one another OH, F,

O (Cl1l-C6)-al kyl, CN, COO(R78), N(R74)CQ(Cl- C6)-alkyl,
WORMR7BIPRY7), CON(R72) (R73), SO2(Cl-C6)-al kyl , PGFER2007/001214

menbered nono-, bi- 30 or dpirocyclic ring which may

conpri se one or nore heteroatons fromthe group of N,

0 and S, and the 3-12 nenbered ring may conprise

further substituents such as F, A, Br, OH CF3, N,

Core B taurka ey iyl {CECoreyalpglion o9 Gofabgyeloalky, (C
Egéﬁ%@%gp@?dﬂc &@c%)keﬂ&kl/(ti cg)qlkﬁi/)l R R 77), COO(RTS),

) -cycl oa

¢(C3- ll@@/en@w@lﬂ (C3- Cg) - cycl oal kenyl ,

Beb D b ey NP R Mo NS . 312
femBefed mé)-; bl bykp'rdwa?‘ﬂﬂ’@"ﬁdl%@)* @nkp{'ise one to three heteroatoms

S02(C, - C6) - al kyl 5 member ed nono-, bi- or
gfﬁ’i“rtb%ﬁtqucofﬁ r%awhﬁcwdrrhs/ 3dgrpembdedHBE Mpyrqomysise further

r d
L R0 of £ 0, BROATERE N, iy Qcadod, A€ g, 1o
slkoXy-85,-€,)-dlkyl, B2,-COFIKYIFE,-CipalkebM, (CEES) alhxmyl N(R76)(R77) and
al kyI (C, -C4)- al koxy-(C, -C4)-al kyl
?@z@&ﬁ (C2- CB) - al kenyl , (C2-08)-al kynyl ,
N( R76)(R77) and SR(C i-C8)-al kyl; 10 R72, R73, R74,

R76, R77, R78 independently of one another H,
R72, RB,,JU&) Raﬁ,kBITZ, R78r R72 and R73, R76 and R77 15 form

i nde nt r ionally together with
{ngig g@%ﬁ&ht% eéﬁ?bpre) ?lggly are bonded a 5-6
or msnbered ring which, apart fromthe nitrogen atom may

conmprise 0-1 further het eroatons fromthe group
R723@‘11RIQII3LRR§Q@R&) al kyl , oxygen and sul fur; 20 where

t. - -
ngllgl 1H§?p%ﬂc:ia Wo%e lan{)ﬁlgl( cg%/t}:cigg];lﬁ' ﬁdﬁ%wfgg@% tF hﬁro?gltn afoth to which
tlelait lﬁfmdﬂ:dyIS 6 ﬁrd:nﬂnfedairtg which, apart from the nitrogen atom, may also
comprise 0-1 further heteroatoms from the group of NH, N-(C,-Cs)-alkyl, oxygen and

sulfur;

where
in the case where L is (C;-Cj3)-alkylene,
B is not an aromatic radical, not a cycloalkyl radical, not an alk-2-en-1-yl radical and not

a cycloalk-2-en-1-yl radical, and C(R34°)=C(R34") is excepted for the group A.

The invention relates to compounds of the formula I in the form of their racemates, enantiomer-

enriched mixtures and pure enantiomers, and to their diastereomers and mixtures thereof.

The compounds of the formula I are notable for exhibiting an improved solubility compared
with compounds of similar structure in ageous media with at the same time high activity.
Preferred compounds of the invention are notable in particular for low blockade of the hERG

channel.
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a cycloal k-2-en-1-yl radical, and C(R34')=C(R34') is

excepted for the group A 25 The invention relates to
w@opoesds of the formula | in the form of theP€I/EP2007/001214

racemat es, enantioner- enrilthed m xtures and pure

enantiomers, and to their diastereonmers and m xtures

t hereof. The conpounds of the fornmula | are notable

for exhibiting an inproved solubility conmpared wth

0 und o |n1l tructure.in aqeo dj it t
The afiyl ke el it Sues e E K e ok o 7. Re. Ro.
R10, RIE mrzvmgll@m ames Ra6Al 7 113, RaD{R SN, Rop, ReBYR24, R2S, RS,

bl ockade of the hERG channel. WO 20607/ 093366

R27, R RREORZE’ O@PZBZN’ R30, 7%’ R My R32RKeRa4, RAE, R3kyR§6, R37, R38,

R39, &%{?i}g@' Rﬁé%ﬁ%ﬁgﬁ“&ﬁ%iﬂ%& Eﬂ &%, ﬁ%ﬁ?ﬁ’?ﬁ%’%ﬁ?l}ﬁ RSS,
Rs9, 4G, R 411 R621261, FRAJ R6RPR66, ST, RESR6FRAG0, RAD, RTRRIS, R74, RS,
Ros. RO8 R29, R29' R30, R30' R3I,

R77 aR@E”F@%‘ be qithsr strsht-gham, braughed qusidor qmenalmwbsmged by

i o B T B il P B o

alkynjdGddich¥s @re pabOof ddther Bilip, &¢ 2parftaan dfiieky drétp (subll Zs €01eCq)-alkoxy-
R78 may be either strajght-ch ranched and/ or
(CI-C@palmwaﬁPw@%Bg\pgmta&a Wmesa@gflm princanddodige, preferably
L O )= pl i es when the
ﬂuorlgﬁgﬁgﬁ?ﬂqg l@t&fﬁ?@fm% dyﬂ ¢ kyn rIfé'r;?olﬁ‘h%erﬁ@

enyl radicals are part of
anot her group, e.g. part of an al koxy group (such as

j - -al k - (G- -al kyl )). i tahl e, hal
Examp{ey 3 el SRR HECT SVl PEth HET pPERArEGIY) o8 ccoyl
Inclu(fehl%ﬁ’érbllﬁ%re B&thQhd ResoRtds Bf BBidvadichRahi Grndhéd/isomers such as
preferably fluorine. Exanples of al ky{ I?'g&oups are:

isoprapet, ispbutydtipgaentyby sspyplutyl ifartyhutyl pegepgntyl, quet]pﬁébgtyl etc. Unless
descrlﬁ cij o&%}vyl e thf# {é%% a&ﬁkﬂﬂﬁagf& & anthdQS cIilE?l Jdai'cﬁﬁ WHich Bfe

Refe P adrcar s Asd branc i 'somer
unsubBﬁthinCm)obtlonzﬁlytwbytitutedSb(ypfhltoy mors ﬁm}but@dhqalsl; éortexamipld by 1,2, 3 or
.. heopen é_ i met hyl buté {e( Unl ess 15 descrtglﬁd
4 idengicpleqrigi %remtlﬁélct"érsﬁ‘ﬁh"l‘%ﬁl Huplkopnan hajogansbxampley akalkyl groups
substiﬁlté)s/ it))ll ﬁﬁg%ﬁé ﬂWBhﬁﬁe@ﬁﬂ’( 1 é&%ﬁypsﬂchtak'@@ @HF@Ptmﬁak J¥Mioroprop-1-

y one or e further radicals,
yl, 2,2k asptraflupyoethyl 21t 18moreovdr padeiblei foathecnddmomlesuémtuents to appear in

any disreq PRy o] PE s ATl S WE et R PUGRH e o RS are

prefergb]?qnlsmtlﬁﬂe@| kyl groups such as CF3, CHF2, CH2F, _
3-fluoroprop-I- yl, 2,2, 1, 1 -tetrafluoroethyl. It is

nor eover possi bl e f or the addi ti onal substituents to

Cycloglz(g?mgfnils l&nﬁess (HH% Hhe éﬂll%gn x{ T'o llﬁjl ‘é}{ %cloall(glalkyl (alkyl
whichaik én tupii aitfsnahéd/byuammﬂkylj,uﬂe@b cycloalkyl has at least 3 carbon atoms.

Examples of cycloalkyl radicals are: cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclononyl and cyclodecyl. Polycyclic ring systems are also possible
where appropriate, such as decalinyl, norbornanyl, bornanyl or adamantanyl. The cycloalkyl
radicals may be unsubstituted or optionally substituted by one or more further radicals as listed
by way of example above for the alkyl radicals. Unless defined otherwise, the cycloalkyl

radicals are preferably unsubstituted.
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Cycl oal kyl neans in the context of the present

application cycl oal kyl and cycl oal kyl al kyl (al kyl
wakioekoisss i n turn substituted by cycl oal kyl), PEEPR2007/001214

cycl oal kyl has at |east 3 darbon atons. 25 Exanpl es of

cycl oal kyl radicals are: cyclopropyl, cyclobutyl,

cycl opentyl, cycl ohexyl, cycloheptyl, cyclooctyl,

cycl ononyl and cycl odecyl. Polycyclic ring systens are

al so possi bl e where appropr.i at such s decal i
Examplgp pblkemy}land ngﬁ&hgppugﬁargd\g f é’ﬁ%eny epreg,q:q iéﬁqﬁ’y) 2-butenyl, 2-

methyl %dsgsﬁi(@tl rShe B 195 UHARA, 'thur t ro?wl prphigyl), 2- -butynyl or 3-

y “one or |cals as listeé
butynbply way of exanple above for the al kyl radicals. Unless
defined otherw se, the cycloal kyl 30 radicals are

preferably unsubstituted. WO 2007/ 093366

Cycloﬁfﬁlég'?ﬁ%z 99&%%ﬂtexi18ftﬁé%Pe@,bﬁ%pgﬁcaaiolﬁleloaatedylarh&rmyland

oups are: vinyl propen ropen g %
cyclodkénytidkyl radials I(fdkhly\h'hlgh psrsmbetptyted by- qyﬁtonﬁqengl_),b\ﬁ ig ypmprlse at least

o iR S By RS BRI BB by gy sty

andcﬁﬂ&§%g;1appllcatlon cycl oal kenyl radicals and
cycloalkenylalkyl radi cal s (al kyl which is substituted
by cycloalkenyl) whi ch conprise at |east three

The a@gye?lo rﬁg lg ﬁ)r}fl c g?o ré)(flceﬁéf fila 2 @%5%&5@ to&H'u%e conjugated or non-

exeny eptenyl and
conjugted aegsle Byhds (l@ é[i‘tEalBld(ﬁW}' hnd alilitoenhyd radldals;)y ptederaklgrope double

bond Erggilg%gzé g?%ég%v&agg ﬁ"@tg %ertpg régpﬁéﬂ% ggjtl§| E’dl@ﬁg? ?cgr?&kynyl radicals.
The aﬂleFx?'f a[dded’flgyrny'g)r an&@é %ﬁy be ﬁﬁ&f%@#ﬂkéﬂ RPtigRIBI fibstafed Hybne or more

chain. The same applies to the
furthdrirhditals bolisted by) waalolfymgmplﬁ abomﬁos the afkd radiralpy nlggslefined

al kynyl . radi c nsubstd t onal l'y
othergisgsthe alleay! 36@ %W’%Fa SA1e Prefen glt glgllgsct:lalﬁéa as |isted
by way of exanpl e above for t he aIkyI radi cal s. Unless

defined 15 otherw se, the al ken and  al kynyl radlq I
Aryl safers pr ﬁfeqxrgﬂghymuglgmgmr@d)@egﬁwh yqre derfveddTer mapecyclic or bicyclic

arom (ﬁcgog@}%c'q V§$rtnggsnm% 80 n%ﬂ ek L Shak G n)ﬂ%fe}’setg sly6t8fs which are

aromat| c conpounids conpri sing
not nﬂﬁ?\oﬁydﬁ@ ﬂh@ts@tﬁlﬂaédmﬁm (Pl éroafoyth) oethe partlycinsgtstatersform (for example

A W N T ———
form§ %( %lmlogmzaggts&%*ed Y ey drr amd)irnciu@E{ ﬁ‘ahMEinésérﬁﬁmenltlﬁn for example

0SSI or the setond rlng he respective
bicydlioradicals & WthIbodnﬂngstab hmalioand broyche Sﬂdl%‘ll%l@ Wthh only one ring is

includes in _th ent |n |o
aromgq.lc‘c)}?eqam(p &S PR Ip enyl; 2ap ﬁg $a[n|¥8 ﬁnglroo l%thenyl
dihydtbfidphkiehyl, Btichdl & 1,93 \ieGBh@ibtkpag 1. ﬂDrﬂ@sslc&ﬁned otherwxse, the aryl
radicals are preferably unsubstituted. Aryl is particularly preferably phenyl or naphthyl.

Heteroaryl radicals mean radicals derived from monocyclic or bicyclic aromatic compounds
which comprise ring heteroatoms, preferably N, O or S. Otherwise, the statements made about

aryl radicals apply to heteroaryl radicals.

A “tricycle” means structures having 3 rings which are linked together by more than one bond.

Examples of such systems are fused systems with 3 rings and spirocycles with fused-on ring
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aromatic. Exanples of aryl are: phenyl, naphthyl,
i ndanyl, 1, 2-di hydronapht henyl, 1, 4-
waletwydeBe@pht henyl , i ndenyl or PCT/EP2007/001214
1, 2, 3, 4-tetrahydronapht hyl 13Unl ess defi ned ot herw se,
the aryl 25 radicals are preferably unsubstituted.
Aryl is particularly preferably phenyl or naphthyl.
Het eroaryl radicals nean radicals derived from
nonocyclic or bicyclic aromati c conpounds which
SYS'¥%nprise ring heteroatons, preferably N, 0 or S.
O herwi se, the statenents made about aryl radicals
apply to heteroaryl radicals. 30 A "tricycle" means
A pdyaygbic graaw (hiayirn@r Spirdoygkic ving stiucivre) micanselal thorenierd of Hye present

oo 350 8 e FHRATL gL SRy UGB pEbdecd rng syt
The Episfds ek dotdife P10 @iAgS B3RS oMGTUnEREMIR/ali 2l domh3dn and the ring
system A polycyclic group (bi-, tri- aor spirocyclic )
planes pighe fwe eings hf)mgré%mgnq%wlﬁw@ Qg aneiRer- & therusdingatystems, two rings
r r .
ore RBB IR SRR, O 0 510 46 b BB e of e
invobyes hartesh@figiondt Bhdged rinig dystentsi angsinpaystergs baiyg @abadge of carbon
carbon atomin common and 2@? riqg glénes of the two
atoms; adeor heleRptoras BeivEsR Y aronadiagr’d A8t Ak? ¢ t he fused
ring systems, two rings are |inked together in such a
way that they have two atons in common. This type of
A “dhemicatjg redsovalile elicali” theartshin theuingaxt of Beipgesent invergion a radical which

. stens are ring systens havi a_bridge o on . .

s sl GO RmPBPemBe AT BHeP Bt ctsnd fiSraieab e sy imvention.

a “cidmi@ally R@sonhbleAadieNem ARl definitRASARARIPEA iR 8616 pbunds®a i formula I
in the context of the present invention a radica

prefevabkyrmeans gequpb Mehieh have o hetarpripmthateroaam bandp Spiveen ¢he individual
me %qa%ﬁﬁg.(ﬁpsthe context of the present invention, a

che cagTypreasonable radical” in the definition of
group A in conmpounds of the fornmula | preferably

means groups whi ch have no het er oat om het er oat gm ponds e
A “nosg ici’ KBS MmNy inihg contgxt qféh%gpegergiapl) tigp B[Fggr_aglg( aring which is
ralf fsatur] Bk hecli 21 ¢ ihsaflratel 8inR8&RBIng to th
Satuﬁaapp [ c‘%m{ﬁ&str%%tggg Iyggo%ﬁg%\/\’haic%h fs Sase{?ur altn gc? or glo e
prespatrapplicationdizsipa¢ e where approprovs agdurabty, ofalopbletbiopds, but the partly

unsat urat.ed ring accqording.to the . present lpcation
unsafiFate g notgraats et spdatatiih i rGRP B GR piten
applRABER alsBihclids “R8fHekfoRBmdRiEatifgsat ed ring is not

aromatic. The term "nonaromatic” in the context of the

pr esent

The compounds of the formula I may have one or more centers of asymmetry. The compounds
of the formula I may therefore exist in the form of their racemates, enantiomer-enriched
mixtures, pure enantiomers, diastereomers and mixtures of diastereomers. The present
invention encompasses all these isomeric forms of the compounds of the formula I. These
isomeric forms may be obtained by known methods, even if not expressly described in some

cases.

Pharmaceutically acceptable salts are, because their solubility in water is greater than that of the
initial or basic compounds, particularly suitable for medical applications. These salts must have

a pharmaceutically acceptable anion or cation. Suitable pharmaceutically acceptable acid
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application al so includes "nonheteroaromatic" rings.

The conpounds of the fornmula | nmay have one or nore
we@enwresseof asymmetry. The conpounds of the fRCTEP201/001214

may therefore exist in thel#dormof their racemates,

enanti oner-enriched 25 m xtures, pure enantioners,

di astereonmers and m xtures of diastereoners. The

present i nventi on enconpasses all these isoneric

forns qf the conpounds.of fhe fornul
adiiors NG of EherOAD UGS OHBE DA Tare Sk AR RO SUEh &
hﬁ@'rhéi fA8R8e arPsulfuric acid, and of

hy¢o%Lg?ﬁ%g§ﬁ?@§ﬁﬁF%uﬂ ﬁg%{gble sg ts é?e beggusgltﬁgffl anco
organisakidsisiétt 3s, far examete, heetigraeisl; benzehesulfohiat bakzoicheitric, ethanesulfonic,
fumar&a{u&%w%wqﬂfﬁ%g@ﬁ@? o#{;ﬁféélagtgﬁ{ él?c:frhgatrll %,am ict gltélthanesulfomc
succini] %ttﬁﬁﬁﬁé’stu'lféﬂid MdAGERRLRR]. SuAbIO Bhainaeaitically astbptabl Basic salts

p arnaceutlcally accept abl e aci d WD 2007/ 093366
are anf@Yi@R2QDY, Aatigdionatal spits fxigh s @milwaland petassin@ sebispalsaline earth
metal ﬁzg}gr(s%ﬁ ag\lﬁ?a?’g}ngglﬂalarlﬁ yc&?m it (s)?qn sg af} a‘Ei%'brg‘Em tgﬁols(acal?mﬁg
2-hydreRy RSN Bopiopanddidly, idte R niné l.liy$1ﬁe aﬁd:tﬁyleﬂftﬁamfne

organi ¢ acids such as, for exanple, acetic acid,

benzenesul f oni c, ben20|c citric, ethanesulfonlc

o t

slts (TR RN U SPI iod SRALORYExarh ! [uorocett,
likewiseIBelong W,l'[h[h- the Ifma’rmmlk bbthiednendon as tlmﬁulanaunddlates for the

Syi t abl e arna tically acce aS| Its are
prepargit A B0 Of BfacAEeuEe Ly ScapeBie e rdie B ifui and
nonth&2HARR! R)me§ﬁjnf)l%)m vitd<appiRgtiedy th netal sal ts (such as

nagne3|un1and cal cium salts) and salts of tronetanol

(2-am no- 2- hydroxynethyl 1, 3-propanedi ol ),

di et hano or et
The term, I;?ngsxg g}Cﬁ,ﬁ% glmc}/lgg?rl c&;nmeht égeﬂ%réx%g]cﬁfégsnto]agaﬁ%lgloglca]ly
tolerafe@'deA¥@R! Fa dofripoub@ bothe dbmiia I of his i emeiohfop Bgam@lta lan rester
the framework of the invention as useful |nterned

whichfq;xadmﬁgistrptri@pmaamp@maé pughyasi for €xampls, human is able to form (dlrectly or
1nd1re9tlf' ?ni) ?%k he f@ﬁﬁ&&tl P FI? acctﬁjetxﬁetgﬂq{tg [he};&)rf use in

for exa vitro, applications. 15
The tern1 phyS|oIog|caIIy functlonal derivative" used

physlgH ol R S S NS  RLhl h O SobSs of e mertion,
as des'cgyé%f“fé&&am R i MARhE: éi'&l eeh&ﬁ Pha\f\m Bh1101Y94, 42 57 61. Such

nlnlstrat on to a mammal such f or exaqE
prodrigsrran be sneddiiodizedinf wvertq altorapeund cxf ithe innelitiasc § o9e modrugs may

b cgnggunq.of the formula I or an active netabolite
themsENE} Bof VST BRY si ol ogi cal Iy functional derivatives

al so include prodrugs of the conpounds of the

i nventi on,
The compounds of the invention may also exist in various polymorphous forms, for example as

amorphous and crystalline polymorphous forms. All polymorphous forms of the compounds of
the invention belong within the framework of the invention and are a further aspect of the

invention.

All references to “compound(s) of formula I” hereinafter refer to compound(s) of the formula I
as described above, and their salts, solvates and physiologically functional derivatives as

described herein.
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as described, for exanple, in H Oada et al., Chem

Pharm Bull. 1994, 42, 57-61. Such prodrugs can be
woreaoaiogdsseed in vivo to a conpound of the invePCT/8P2007/001214

These prodrugs may thensellyes be active or not. 25

The conpounds of the invention may al so exist in

vari ous pol ynorphous forns, for exanple as anorphous

and crystalline pol ynorphous fornms. Al pol ynorphous

forms of the conpounds of _the inveption belon i

i . Wit hi
If radig@ls OF SYRSHBIERISSRAY RREUT MPERTIAB RS 1BF EOrBPYURds REFhe formila I they
may 3RRGGL t&&s{zﬁ%@gﬂfeé‘?ﬁg ?nlﬁé‘pendg’lgly%f! orfe@h8HEP&RPbd Rentical or different.

compoun mula I" hereinafter refer to
conmpound(s) of the formula | as described above, and

The giRboa udpoudd Liguero B ROy 35 0¥ tekAE Blowing
meaﬁ’lgg"é;EPZOOW 001214 15 If radicals or substituents my

occur nore than once in the conpounds of the fornula
whete, the fdlowinggompourdawee exstudedat ed neani ngs

. .1 ndependent.| y.of © another L ! r .
in g Cp TR L 1> Y oG BRRE SRR Sae FR s v loplic radical
not dolepeidetlayicaf andit avoilbak-2-ael-ibiadizel, agd &(RBENOGES4’) is
where the foll owi ng conpounds are excluded: in the
excepipsdonthegeoyp Adn this casg) - al kyl ene, B is not an aromatic
radical, not a cycloal kyl radical, not an
al k-2-en-1-yl radical and not a cycl oal k-2-en-1 -yl
R1, RagiRjal, R1and C(R34' )=C(R34') is excepted for the

g;)%#%?@%:@ ﬁtalfal’ls:l?rc’ ésf,i%%? ; C@Q,C%:(Ccﬁe)-%ﬁg ,(Cl-C4)-alkoxy-(C1—
SRR B AT RS osion 00
( egel@gkylc (-Catalkynyl ®(CaCeBdlkyleperod kP(Ci-Ce)-alkyl;

C2-C6) -,al k - <l <
Coreny pigiRpbly ef 5 BRIGIRAER, BRFPOUGy oot (CogCoalkony-(Cr-
(B 84)'%4'??]”;%;3 A i L gy alkyl :
3 - -(C, - -a - - a Cover
paetyi paiticularly %ﬁ&ﬁ@lﬁﬁa , il (éﬂcc&9)-@<xlezcncﬁ9>¥aé¥ﬂy| ,y
ég&?@%ﬁ%&%ﬁﬁ %tr le e?‘g 1&{/&%@%@2‘%{3 Irzhﬂl? Qts'ltea;t‘g]‘ﬂ'lee or all radicals R1, R1’,

ree or radi cal s
RR1°°Rind,R1°*’ are H.

R2 H,F,Cl Br, I, OH, CF;, NO,, CN, OCF;, O-(C;-C¢)-alkyl, (C,-Cs)-alkoxy-(C,-Cs)-alkyl,
(C;-Ce)-alkyl, (C,-Ce)-alkenyl, (C,-C¢)-alkynyl;
particularly preferably H, F, Cl, Br, CF3, CN, OCF3, O-(C;-Ce)-alkyl, (C1-Cy)-alkoxy-(Cy-
Cy)-alkyl, (C;-Ce)-alkyl;
very particularly preferably H, F, Cl, O-(C;-Ce)-alkyl, (C;-Ce)-alkyl;
in particular very particularly preferably H.

Y CR27)R27)C(R28)(R28’); where

R27,R27’,R28,R28’, R29, R29’
are independently of one another H, (C,-Cs)-alkyl; preferably H.
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Ar ezsbujnmqng luﬂ{erahavmg 1 to 6 members,

R1" and R1 "' are H 20 R2 H F, d, Br, |, OH CF3,
NC2, CN, OCF3, 0-(C, -C6)-alkyl,

w¢ sb7ed3Be@l koxy- (Cl-C4) -al kyl, (C, -C6)-al kyl , PCT/EP2007/001214

(C2- C6) - al kenyl, (C2-C6)-allkynyl; particularly
preferably H F, d, Br, CF3, CN, OCF3,

O (C -Co)-alkyl, (C -C4)-alkoxy-(G- C4)-alkyl,
(C OG)Czi\I kyl; 25 very parti cul arIy preferably H F,

C -C6 k
X V6 sz(Ppmpem&a il Brsepabiy CR0)=Cal S where! &

C(R27) (R27')C(R28) (R28"); where 30 R27, R27', R28,
R28', R29, R29' are independently of one another H,
(R30R}¥0al kyl ; preferably H WD 2007/ 093366

PCT/ EP2007/ 001214 S
parti & 1813?8?“&?‘&1%‘? Wﬁn@%%@&h%ﬁggms eNOgglNs OCF3, O-(Ci-
R30 C%?al:l\(&@gldé%yog (@[@4)%'11%11 hS“«(C{'Q)Ealk@ (C BCe)-dIkyl, (C,-Cg)-
OC(1 C£¢¢Mb(®xa¢y)—c(>@loatk4f} @H((zyc,g) eycd@ik)(bs s Ryycloalkenyl, (Co-C)-
O ( ca bl Gargriehe a8 G tereh kB T BN QIR IR 16), SOx
?)l kymd(%,) C@D}@&IO@I ML@A)%I@}H)@ON(RH)(RIS) N(R19)CO(R20),

( Co- al kyl ene- ar R16 SO2-
CH3, OHRASHRLY, cgsﬁza Z&Q@Q(SDM %é?(@e )18) N(R |

0 SR FIGH 8l S0y 7,045 o

s ;:aa%m,, @g}m& CQ-4163, ). Caliybnyl(Ch-GaPalkyny:

( Co- Coprisnley mrefera&ix H Eu@bﬁrg/c%p Eﬁi&éﬁz (ﬁ% Cs )é?‘?%’l (C-Ca)-

= R BB (5 s

rlJ g elf (re]rvaiglr %ye}rt;ztlugrrly \f/D;:,feréblél(B} FC&)I @+(R3y-IC6) elgyl, €6)- Ca) -RieyL;

ond df PRURH K SRl e tber o, wher o the

menbers are selected fromthe group consisting of O,

P hane Tokestaving 1 ors Somte C(heret e members) are %:lecc%ed from the grou
group

consisting of O, SO, N(R31), CO, C(R32)(R33), C(R34)=C(R34’), C=C, resultingina

chemically reasonable radical;

particularly preferably a bond or a linker having 1 to 5 members, where the members are

selected from the group consisting of O, SO,, N(R31), CO, C(R32)(R33), C=C, resulting

in a chemically reasonable radical; |

very particularly preferably a bond or a linker having 1 to 5 members, where the members

are selected from the group consisting of O, SO;, N(R31), CO, C(R32)(R33),C=C,

resulting in a chemically reasonable radical, where the linker comprises no 0-CO or CO-

O groups;

in particular preferably a bond, O, C=C, CH,-0, CH,CH,0, COCH,0, CH,-C=C, O-CO-

CH,-C=C, 0-CO-CH;-0, CH,CH,CH,0, COCH,CH;O;

in particular very preferably O, C=C, CH;-O, CH,CH,0, COCH,0, CH,-C=C, 0-CO-

CH,-C=C, 0-CO-CH,-0, CH,CH,CH,0, COCH,CH;0; where



10

20

25

30

chem cally reasonabl e radical; 20 particularly
preferably a bond or a linker having 1 to 5 nenbers,
wWab@reoke menbers are selected from the gr oupCT/EP2007/001214
consi sting of 0, SO2, N(R31J, CO C(R32)(R33), C= C,
resulting in a chemcally reasonable radical; very
particularly preferably a bond or a linker having 1 to
5 nenbers, where the nenbers are selected fromthe
io%o} ¢onsisting of 0, SO2, N(R31), CO C(R32)(R33),
RIL G4 R3495 resul ti ng in a chemcally reasonabl e radical,
S ) or CO Ogroups; in
%@?ﬁﬁﬁgﬁeﬂl‘%%%‘? g&ﬂgéa AR 1&8(: CH2- 0, CH2CH2O,
COCH20, CH2-C=C, O CO CH2-C=C, O CO CH2-Q
CH2CH2O, COCHZCH2O, in particular very preferably
C-C CH2- O, CH2CH2O, COCH2O, CH2-C=C, O CO- 30
datIGQf Ghe afbthéH 2GR @2 QX k yEEHPCHE G CMarkye WO
e s O Ve re
i ndependently of one another H,£ (G -Cg)-al kyl; R32,

B Fefv@afl T O P AR - (it G GRS O rarallol, (EsCoralken,
(CLBY)=ak¥iyll, a I {6, HiShembkiedimor(oS Ui- eﬁ@lroayédw«yng ®hich may comprise

-4 | kyl | kenyl C2-C8) - al ky
Q60 %@gﬁﬁa&nm@teg %&n t§$ groyp rog; egsxegqnen&?qols&? ol eﬁﬁﬁavhere the ring

%& oxygg adfitloBarfy ngﬂsgﬁg%ulf,iﬁle t &gk £ Kem Cﬁe (@©F. @kbpalkyl 0-(Cy-

nitrogen an ere the Fi

Sysaley, (ByCaedkonye(@}Ty)-abiey] Subistist (€168 Bk, 0>(d, ,CCB§R37)

Eé%@%%?féﬂw&w PR, N DR FRIR IS NGz R43) or

R37) C(J\IR38)(R39) hydr oxy, OOO(R40)

N( 41 2’}’ a N(R42) (R43) or
paricilly iy ardtyrab emeocﬁtwa (Bl -Corslkyl, 2 3 to 10-
H16: ereldgrﬁz)(l)(o-(bl- Br splr cg?lu!(lwlg wﬂlcﬁ ntl%fhgognaé oS e%}8atoms selected

ors

&ohethe rgﬁﬁip%fﬁ)x?y@érﬁ @itﬁfgenfah@ Bﬂllﬁh&W@él@llbe fifig eysy@emay additionally be
ni trogen and sul fur, where the ri

ehsFiEhaY FyChBr, G NG GRelC bFaFaIkg O-t6-CriliylaGy-Ca)-alkoxy-
-cHAIk Ay BbEY k€ -8; ) 16, BKR37), (ONEI8)BLID XNy droxy,
COO(R40), N(R41)CO(C,-Ce)-alkyl, N(R42)(R43) or SO,CHj3;

very particularly preferably H, (C;-Cs)-alkyl, (Ci-Cq)-alkoxy-(C;-Cq)-alkyl, a 3 to 10-

membered mono-, bi- or spirocyclic ring which may comprise 0 to 3 heteroatoms selected

R32,

from the group of oxygen, nitrogen and sulfur, where the ring system may additionally be
substituted by F, Cl, Br, CF3, NO,, CN, (C;-Ce)-alkyl, O-(C;-Cs)-alkyl, (C;-C4)-alkoxy-
(C,-C4)-alkyl, hydroxy-(C,-Cq)-alkyl, oxo, CO(R37), hydroxy, N(R41)CO(C,;-Ce)-alkyl,
N(R42)(R43) or SO,CH3;

R35, R36,R37, R38, R39, R40, R41, R42, R43
independently of one another H, (C,-Cg)-alkyl;
or
R38 and R39, R42 and R43
form independently of one another optionally together with the nitrogen atom to which

they are bonded a 5-6 membered ring which, apart from the nitrogen atom, may also
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(G -CA)-al kyl, hydroxy-(CG -C4)-al kyl, oxo, CO R37),
CON(R38) (R39), hydroxy, COQ(R40), N(R41)COC

W0 2@3p98b&kyl , N(R42) (R43) or SO2CH3; 20 very PCT/EP2007/001214

particularly preferably H, 18Cl-C8)-al kyl,

(Cl-A4)-al koxy-(Cl-C4)-alkyl, a 3 to 10- nenbered
nmono-, bi- or spirocyclic ring which may conprise 0 to
3 heteroatons selected fromthe group of oxygen,

ni trogen an | fur re the rin s{.e
aa@pflﬁeo%afp Leket%%ele’? @‘e@&mﬁz StayEL @f@l%‘,ﬁllﬁ%&ﬁ"yg@“ and
%:[e\:]{m( Ghefed) -al kyl, O (C-C8)-al kyl, (G -C4)-al koxy-
C4) - al kyl , hydroxy (C1-A4) - al kyI oxo, CQ(R37),
hydr oxy, N(R41)CIX(: C6) -al kyl, 25 N(R42)(R43) or

BB ooRh iR W0y 2

RRSprafieh i3 thdefaricangd oRdmke ArvitierHIdepepgryl.y of one
anot her optionally together with the nitrogen atomto

which they are bonded a 5-6 nenbered ring which,

.t he frogen atom may al so WD 2007/ 093366
Ina pRR e BB o 2

18 conprise 0-1 further heteroatons

B fH NURBBRR%%@dﬂfxyNﬂI -O)-alkLt, 06)-Ca)-kik1, (Oxggeaikaxyd(C,-Cq)-alkyl,

wher e R37, R38, R40, .R41, R42
disCs) @hké“xir@ze@etﬂlwh&épf@r%&erﬁmersa R e Jiocyelic

h?&%lg?%i&gtl?% VFth ! ox ?{n‘i)fl?é'? ﬁ)géll Eg’f@%&dﬁ?sr@ele)c%d ﬁ'om Bhdkroup of
(ohcygda hitelge mnyd f@urOdhelthy ting SXSGQF" ay-addikonglly ﬁe substituted by one

6 s POy P ing R IEr F& 7 H R eIy L O-(CCo-

Quﬁﬂ @ eh %rk%%wm% (ﬁ)’«hﬂ@t @.defo&S”(C‘iJ@) grksm exefcogmgen

t'rogen and erin

ONCLEDE 19), Ialrenb SOOGON MRANEOE L eor kg NR2)R43), SO,CH;,

t F, d, B CF3, NO2, CN,
(@1‘43&5)5”&% ?Sh‘é{‘% o1 sc’:s) al kyl , "
(pGéfe%Cgf( Hl ‘?w"’( @-C@)am&lkmwcnm}oxcc.<m-aﬁ<b><ya(mﬂ4> -alkyl, (Co-
0X0 R39), hydroxy
NE siRaKear (ﬁ_g.-@ﬁ))-alhyrpogha i@( m@@cpb rsg&%ocg@lt%nonaromatlc

qng%vlglgljr mg?)coﬁlﬂf%!: Oto4 heteroatoms selected from the group of oxygen, nitrogen
and sulfur, where the ring system may additionally be substituted by F, Cl, Br, CF;, NO,,
CN, (C,-Ce)-alkyl, O-(C;-Cg)-alkyl, (C,-C4)-alkoxy-(C;-Cs)-alkyl, hydroxy-(C,-Cs)-alkyl,
oxo, CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C;-Ce)-alkyl,
N(R42)(R43) or SO,CHj3;

particularly preferably H, hydroxy-(Ci-Cs)-alkyl, (C,-Cs)-alkyl, (C-Cy)-alkoxy-(C,-Cy)-
alkyl, a 3 to 10-membered mono-, bi- or spirocyclic nonaromatic ring which may
comprise 0 to 3 heteroatoms selected from the group of oxygen, nitrogen and sulfur,
where the ring system may additionally be substituted by F, CI, Br, CF3, NO,, CN, (Cs-
Ce)-alkyl, O-(C;-Cg)-alkyl, (Ci-C4)-alkoxy-(C;-Cq)-alkyl, hydroxy-(C;-Cs)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C;-Cs)-alkyl, N(R42)(R43)
or SO,CH3;

very particularly preferably hydroxy-(C;-Cs)-alkyl,(C,-Cs)-alkyl, (C1-C4)-alkoxy-(Ci-Ca)-
alkyl, a 3 to 10-membered mono-, bi- or spirocyclic nonaromatic ring which may

comprise 0 to 3 heteroatoms selected from the group of oxygen, nitrogen and sulfur,



preferably H, hydroxy-(Cl-C4)-al kyl, (Cl1-C8)-alkyl,
(C1-A4) - al koxy-(C1-CA4)-al kyl, (C2- C8)-al kenyl,
w@ a7 8Bea@l kynyl, a 3 to 10- menbered nono-, bi PCDEP2007/001214

spirocyclic nonaromatic rithg which nmay conprise 0 to

4 heteroatons selected fromthe group of oxygen,

nitrogen and sulfur, where the ring system may

additionally be substituted by F, d, Br, CF3, N2, 20

CN, C6) - al ky

1wb&§ tgr:w&ﬁws(tef"fn%ddit flyc%?wﬁ‘?%i@}é? EYE EhBrafkyNO» N, (Ci-
- (E3Rko -alkmaﬂgc)y C;-Cy)-alkyl, oxo,

N{%}41% A Céi- al s f@ R42X§ R432{ capy Creaalial

p&IQARSY), Elilb’ﬁlep!rEfRe‘HéﬁQﬁCH shgleylo Ry GZ)IRmoraﬂ%ﬂHa,

(ClPrg}%‘él le%')éheﬂ?é;}gkg@)'ﬁl(ylo@ gy FQ&' % %ﬁ mﬁ’i 3 Eo°10 membered

Wi oo - Wor?s?llﬁ@mfclrﬁﬁa&niaﬂc 31n@®tzlﬁéloﬁia9 I&Bm@ﬁlseo ted hétE:fmiIoms
the group o ni trogen and sul fur where the

r iselgetey ﬁpemhmyow&’ qst%mngpgse agd pulfyr, whexs thy ripg sygtem may

CesgahanNdnShapior, G Rl K5l ook dReabiatiut, (C1-Co-alkoxy-

0X0)- c4m<ﬂsmdrowmwmsﬂ9mo GQRAY, hyGERGERITRA 1 CO(Ci-Co)-alkyl
N(R41) CQ(CLl-C6) -al kyl , N(R42) (R43) or SQ2CH3; 30 very

p&F SPetHar 1y prefer abl y

h LeyLGy)-alkyl, (C)-C alkyl, (C-Ca)-alkoxy-
é‘?ﬁ%u ﬁ%@]aﬁby&eé@} h%)OX@C%COa y ( 1- 8) y (Ci-Ca)- y
mﬁﬁoCA) lkyl, armczrmcydwmg Sﬁlmtﬂdafr@mq gropp; ng vvh| ch may

conprise O to 3 heteroatons selected fromthe grQup of

oxygen, nitrogen and sul fur, WO 200 366
PCT/ EP2007/ 00121 19 whefé jhe ri n tem
additionally be stituted by F, r, ;

CN, (G- ©6)-alkyl, O(Cl-C8)- aIkyI

(Cl-A4) - al koxy- (&A) - al kyt+S hydrox Q@1 - C4)
oxo, CQ(R37), h%dr!oxy, N(R4}) CO( Gi - @ al kyl ,
N(R42) (R43) or S ; 1n particular preferably

(G -C8)-alkyl, (Cy&4)- alko - (G - C4) al ky a3d3to

10-nmenbered 5 no bi - pi rocyt nonar omati c
ring which maycnpiseOto het e oato sel ect ed
fromthe group of oxygen, nitrogen ul fur, where

the ring system may additionally be substituted by F,

évhegéwe os))(zgf@)n %L%X(!k%ltlgﬁa(l g@ f%l&t?%{%ﬁo(e é)lrc_e tw1ce b?' F, CF3, CN,

OmthﬂOétRSlZ)netllrw: ox hytliorg.13@EmethyEs) - al kyI or
BB et TR hdpRY (¢ RIFHELE R pasation, Ci-Cor

alkoxy-(C,-C4)-alkyl, monocyclic ring selected from the group:

A O O
s OIS

where the ring system may additional be substituted once ore twice by F, CF3, methyl,

ethyl, methoxy, oxo, hydroxy; where

R3S, R36, R37, R38, R39, R40, R41, R42, R43 have the meanings mentioned above.
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(G -C4)-al kyl, a nonocyclic ring selected fromthe

group: AF-1 IDAS LIISOLI®2 Sro OO where the ring
wayBrmem3sey addi ti onal be substituted once or ePCTER®0ODY01214

F, CF3, CN, nethyl, ethyl 20methoxy, oxo, hydroxy,

S02-nmethyl; 15 in particular very particularly

preferably hydroxy-(Cl-4)-al kyl, (Cl-C8)-alkyl,

(Cl-4)- al koxy-(GC -C4)-al kyl, nonocyclic ring

sel ecte fro 0 ere t he. ring
In a vary REIRIREY RETY LS oo Biert o SR Y, by
F, CF3, nmethyl, ethyl, nethoxy, oxo, hydroxy; where
20 R35 R36, R37 R38, R39, R40, R41, R42, R43 have
- negLroneZOjbqve\ WO 2007/ 093366

01214 2§ In)a vePy particularly preferred
has the

, Wherein the ring nmay be substltﬁ Eﬁgﬁ%g%ng%bgsupgtltuted
or Gbhde Hymethjust@Hr very particularly preferred
enbodi nent the group B-A has the neaning: O~ CH or OH
10 L a bond, (C, -C3)-alkylene; preferably a bond, CHZ2,
(CH2)2, (CH2)3. Q N(R53")(R54'"), a bi-, tri- or
spirocyclic saturated or partly unsaturated ring

In a fisthene¢nympartichfarlygrefeged embodinmeng the groumBah da9thg rieanirger
het eroatons selected fromthe group of N, O and S,
where the rings of the structure may be spiro-1linked,

fused brj e and ere
/D’\‘//dgoo/'( )h\s/\o/

OH or OH

L a bond, (C,-Cs)-alkylene; preferably a bond, CH,, (CHz),, (CHy)s.

Q N(R53)(R54), a bi-, tri- or spirocyclic saturated or partly unsaturated ring structure
having one nitrogen atom and 0-3 further heteroatoms selected from the group of N, O
and S, where the rings of the structure may be spiro-linked, fused or bridged, and where
the ring system may be substituted by one or more of the following substituents: F, OH,
CF3, CN, OCF;, oxo, O-(C;-Cg)-alkyl, (C;-C4)-alkoxy-(C,-Cs)-alkyl, (C;-Ce)-alkyl, (C,-
Ce)-alkenyl, (C,-Ce)-alkynyl, CO(R44), (C(R45)(R46)),-R47, CO(C(R45)(R46)),-R48;

where

R44 is H, (C,-Cg)-alkyl;

R45, R46
are independently of one another H, (C,-Ce)-alkyl; particularly preferably H;

o,p are independently of one another 0, 1, 2, 3, 4;



10

20

25

30

the ring system may be substituted by one or nore of
the follow ng substituents: F, OH  CF3, CN, OCF3,
W@@7/0036&C, - C8) - al kyl, (C,-C4)-al koxy- (C, - C4) - BCREP2007/001214
(C -C6)-al kyl, (C2- C6)-al Rényl, (C2-C6)-al kynyl,
CO(R44), (C(R45)(R46))0-R47, CO(C(R45)(R46))p-R48; 20
where R44 is H (C -C8)-alkyl; R45, R46 25 are
i ndependently of one another H, (C, -C6)-alkyl;
R47, ‘ﬁgl cularly preferably H, o, p are independently of
another 0, 1, 2, 3, 4; WD 2007/093366

RETHEBRARHIOQE RS anclherRU, FORCRR) LRI DI R 0,

one another "OH, F, O (Cl- C82
N(RBILERERR N(RRBIBSH), RR QCBORE) CNSEBNE m@nberad ring system

red r Vi n
Bl PR Bl 3ol B e 8 S S B e
Mﬁtutédﬁye@hew a6 ocflthe“mnswnfg dubstithent: qw(ngBr CF;3, (C)-Cg)-alkyl, O-
substituents: al k 0-
(EaComel (G Cratiaxpaf G akalky L (G RER)- ok DH: oo( Rs6)
oxo, OH, R49, R50, R51, R52, R55, R56 are

i ndependently of one another H, (CI-C8)-alkyl; 10 or
R49, I3 RH1dRBBRSMA6opt i onal | y together with the nitrogen

atomto which th re bo nberedrlng

whi ch ar%\H’élFPerldFBﬁ‘r{P %“erﬁqoﬂk?égh%gt'ggﬁ al al so conprise
or 0-1 further heteroatons fromthe group of NH,

N- (Cl-C6) - al kyl, oxygen and sulfur; 15 R53, R53': are
R49 ancdi8Sfendent | y of one anot her H (G -C8)-al kyI

E‘%‘R‘?ég"@?&fé)&g her 8@(‘]8?85“94% P‘Xéﬁlgﬁl 5eabcfri§leii a5-6
fHemberdd)ran fn@l apel)frath kel mtrogen atom, may also comprise 0-1 further

R61 N(R76) (R77
}Cl:cg:roo(atoms) rom l?le groglp of %\I(H (Cl C6) alkyl, oxygen and sulfur;

R53, R53":
are independently of one another H, (C;-Cg)-alkyl, (C(R58)(R59))—R60, (Ci-Cs)-alkoxy-
(C;-Cy)-alkyl, (C3-Cg)-alkenyl, (C;-Cg)-alkynyl, CO-(C;-Cg)-alkyl, CO-(CH2),-O-(C;-
Ce)-alkyl, CO(C(R61)(R62))N(R76)(R77);

R54, R54°:
are independently of one another H, (C;-Cs)-alkyl, (C(R58)(R59))—R60, (Ci-C4)-alkoxy-
(C-Cy)-alkyl, (C3-Cg)-alkenyl, (C3-Cg)-alkynyl;

or

R53 and R54 or R53” and R54° form preferably together with the nitrogen atom to which they
are bonded a 4 to 10-membered mono-, bi- or spirocyclic ring which, apart from the
nitrogen atom, may comprise 0 to 3 additional heteroatoms selected from the group of
oxygen, nitrogen and sulfur, where the heterocyclic ring system may additionally be
substituted by F, Cl, Br, CF3, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, (C;-C4)-alkoxy-(C1-Cy)-
alkyl, hydroxy-(C;-C4)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71),
N(R67)CO(C,-Ce)-alkyl, N(R69)(R70) or SO,(C,-Ce)-alkyl;
R53, R54, R53°, R54’ are very particularly preferably:
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R54, R54': are independently of one another H,
(C-C8)-alkyl, (C(R58)(R59))q R60, (Cl-C4)-al koxy- (C

WO 2000993364 kyl , (C3-C8)-al kenyl, (C3-C8)-al kynyPCT/BP20026)1214
R53 and R54 or R53' and R542 form preferably together
with the nitrogen atomto which they are bonded a 4
to 10-nenbered nono-, bi- or spirocyclic ring which,
apart fromthe nitrogen atom may conprise 0 to 3

SRR P EACHOTSTE RS LS AR MBI & peons v

04)"1511 Cgv of R'SB ARY REAdbinh 5patHey wii thesumgeﬁ bltbﬁﬂtob«yhlEh tHely,are bonded
-C6)-al kyl, O (C -C8)-alkyl, (C
a@at)) -lgfm@nper(:d;monocb) go;pap%yqllc rwg(yylggly apart |from the nitrogen atom,

-4 | k

SISO SO T S —

mtél@furfﬁhfra|tlf©/ht]:¢telﬁ5%clhcﬁﬁfg sygiggl r/naR5dld1tlamaﬁlyle|’syabstituted by F, Cl,
articular refera (1093366

BTy EpEO06 b0k §- <022033wa%?e<ﬁd&ma OeW (Grh&éﬁ'&yhévdroxy ~(Ci-Ca)-

é%? ]’ﬁby?;bk%é“)Réga %@9? toget er W tﬁtr @é)lalﬁcg

nitrogen atomto Whl ch they are bonded a 4 to

,  10-nenber ed pi rocyclic ring which,

0 Qpé’r% $ PYREYIA yﬂ??‘if?rﬁb]é'noo%rtﬁm may conprise O to 2
addi ti onal heteroatons sel ected fromthe group of
oxygen, nitrogen 5 and sul fur, where the heterocyclic

R58,R6%g system may additionally be substituted by F, O,

@&‘ngae’ng '&égj %“6 g‘f‘” & ﬁé o labiﬁlyl(o c)- alkyl

oxo OO(R64) hydr oxy, N( R67)OO(C1 Co6) - al kyl, or
(Cl-C6)-alkyl; o 0,1, 2 3; particularly
R57, Bﬁéﬂé@atﬂ , B63rR46, R6TgRABR 7B 1ar e i ndependent |y of

ARSI ARgLOs b L [ CO ™ Mepentent 1§ of
or one another H, (Cl-C6)-alkyl; or R69 and R70
R69 and R70
form optionally together with the nitrogen atom to which they are bonded a 5-6
membered ring which, apart from the nitrogen atom, may also comprise 0-1 further

heteroatoms from the group of NH, N-(C,-C¢)-alkyl, oxygen and sulfur;
g, are independently of one another 0, 1, 2, 3, 4, 5, 6;

R60, R63
are independently of one another OH, F, O-(C;-Cg)-alkyl, NR74)CO(C,;-C¢)-alkyl,
SO,(C,-Ce)-alkyl, 3-12 membered mono-, bi- or spirocyclic ring which may comprise one
or more heteroatoms from the group of N, O and S, and the 3-12 membered ring further
substituents such as F, Cl, Br, OH, CF3, NO,, CN, OCF;, oxo, O-(C;-Ce)-alkyl, (Ci-Cq)-
alkoxy-(C,-Cq)-alkyl, (C;-C¢)-alkyl, (C,-Cg)-alkenyl, (C2-Ce)-alkynyl, N(R76)(R77) and
SO,(C;-Ce)-alkyl;
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formoptionally together with the nitrogen atomto
whi ch they are bonded a 5-6 nenbered ring which,
W@ parnIBseom t he nitrogen atom nay al so conpri BE/BP207/001214
further 20 heteroatons fr@ithe group of NH,
N- (C1-C6) - al kyl , oxygen and sulfur; g, r are
i ndependently of one another 0, 1, 2, 3, 4, 5, 6;
R60, R63 25 are independently of one another OH, F,

@] - - l,- N(R74) CO( C1- C6) - al kyl
R72, %é%f’o%flgﬁﬁm 3-12 nenbered nono-, bi- or
&ég%ﬁ Rlyofdde WHbRE: FIBC [dype one or nore
atécl)érrrlsyfromethe group'g?aljcﬁl ¢ and S, and the 3-12

or nenbered ring further substltuents such as F, d, Br,
oxo, O (Cl-C6)-al kyl, (Cl-C4)-
R72a%|§8gﬁ'(@'\l’%%l?\la| kyI '(C,-CB)-al kyl, (C2-C8)-al kenyl ,
fderr 68 eﬂhwgyef,onu(a%@:{ iohaRy tbg efHar SR (thd nit@pemhioy to which
WO 200 093366 PCT/ EP200 /001214 23 R72, R73, R74,

tipg arqrondeRad- @mmmd@ﬁmhwwnﬁﬂ fm ﬂl‘r’ri?}ffﬁéffn gipm, may also
{:%ra%p e)O "il k%ﬂergff%roalﬁ? S ?ﬁl grou ona ?1£&§moxngn and

endent |y one aho
tdleurni trogen atom to which they are bonded a 5-6
menbered ring which, apart fromthe nitrogen atom may
al so conprise 0-1 further heteroatons fromthe group

E'(jc%m al, oxygen and sulfur. 10 In a
Inaf dFPE%?a% erreg 1ﬁ%odlrrent Qis: Qa bi-, tri- or

Qpd biodyic bi spimeyclicadatitated op partlly yinsatsmtedringdruchurg having one

structure hay ni trogen .atom.and,0-3 fu
H%’E‘)&F% Hoan O P duthg heISEOALETS SFED O IRE SEPUR ¥ ’\@% and §, where

s of iR §tifu@ﬂ§e ffay R 8pb-linkéd! FescdRY bbidged laﬁ@thleﬂsktﬁé ring system
fus or bridged, and mﬁere t he ring system

s deistibstivared y@ne opmorrpelethe follayang subshents: I 0¥1 CF3, CN, OCF;,

subzq ({ég)%n)aiﬁiékﬁ'l (Cgéi) a%’wxy_@' {ﬁ?ﬂé{ @)@6 Piky (Ca-Co)-alkenyl, (Cz-

alPnylaCRYR44)( @2RAG)RabRe-Ry7, COG(RASGIR4H) Js5RAH; ,
CO(R44) (C(R45) (R46) ) 0- R47, CO( C(R45) (R46)) P R48;

where the radicals and i nd! ces R44, R45, R46, R47,
aﬁére e ?eﬂﬁica?s M i%dch§RﬁE,qm§] 856, R47, R48, o and p have the meanings

mentioned above for Q.

In a preferred embodiment, Q is:

Q N(R53’)(R54) or a group selected from

< N
N— 553"

R

N N\.
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menti oned above for Q 20 In a preferred enbodi nent, Q
is: QNR53)(R54") or a group selected from N NN N

WOROREB3ES N N R53 \ R53" WO 2007/ 093366 PCT/EP2007/001214

PCT/ EP2007/ 001214 24 wher @4t he groups nmay, apart from
R53', in each case optionally be substituted by one or
nore of the radicals F, OH oxo, (Cl-C8)-alkyl,

O (Cl-C8)-alkyl, (C1l -C4)-alkoxy-(C1 -C4)- alkyl;

the oups are preferably . unsubstituted: ref erabl
hpeshS B oy A RScenB e ot bareisBe SuRfisd by one or
e 6f the SadicaHPSORBYx0, FERTK)-AIKPINORES - Cg) LTk @ 2@ -C A%k oxy-(C-Cs)-
;ﬁtlonally be substituted by one or nore of the

vk erregrobpiase preferably unsubstidutedioups are preferably
unsubstituted; 10 particularly preferably a group
selected fromN UN N R53" where the groups may,

prégrhblly NIRSROAR 54°) or £a@hpsalseedfiononal |y be
substituted by one or nore of the aforenentioned

radicals; t groups are preferably unsubstituted; 15
very particpilarly preferably N R53" in which the

radi cal s and R54 e afor nti oned

meani ngs.

N— R53'

N\
R53

where the groups may, apart from R53", in each case optionally be substituted by one or

more of the aforementioned radicals; the groups are preferably unsubstituted;

particularly preferably a group selected from

dj N -~ 53.
N, : R
R53

where the groups may, apart from R53", in each case optionally be substituted by one or

more of the aforementioned radicals; the groups are preferably unsubstituted;

very particularly preferably

in which the radicals R53’ and R54° have the aforementioned meanings.
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WO 2007/ 093366 PCT/ EP2007/001214 25 In a further
preferred enbodi nent the radicals R53 and R54' have
wao b@7oesn ngs: R53' H, (C1-C8)-al kyl, (C(R58) (RSPEPZH07/001214

R60, (Cl-C4)-al koxy- (G -C4psal kyl, (C3-Cg)-al kenyl, 5

(C3-C8)-al kynyl, CO (C1l-C8)-alkyl,

CO (CH2) o' - O (C1-CB) - al kyl,

CO(C(R61) (R62))rN(R76) (R77); R54" (G -C8)-alkyl,

(C(R58) (R59))gR60, (G -C4)-al koxy-(GC -C4)-al kyl,

(C3 Cs)-al kenyl, (C3- C8)-al kynyl; 10 or R53" and R54'
In aﬁL %@&%d%bd@lﬁlgntttﬂgraﬁiéafsqgﬂqalﬁf R53 tlﬁv%&heﬁﬁﬁ? are

ond adto - nbered nono-, bi- or spirocyclic
ring which, apart fromthe nitrogen atom may

R SRR 0 BB L S PR 35 ! (ot

het ecpcal %f @@gal—mmm m@plg) t%gaid CKIah@l

substitute
OO BRGDING O TBY - al by (C L Oy al Koxy- (C |
-C4)-al kyl, hydroxy- (G -C4)-a| kyl, oxo, COQ(R64),
CON( R65) (R66), hydroxy, COQ(R71), N(R67)CQ(Cl-Cs) -
R54° atd&;ng) M%@(RBgﬁRqu&@Z(@ C4)-dl0gxya{GeyC4)-atkyl(C31C;)-Alkenyl, (Cs-
3, 5, 0 g, r independently of one another O,
1C8)Zak8n)’4 5 6; particularly preferred: R53
(C1-C8)-al kyl, (C(R58)(R59))gRe60,
(C1-A4)-al koxy-(Cl- C4) -al kyl, (C3-C8)-al kenyl, (C3- 25
R53’ &) R Kymy tqge(B@rM]lh t[i@)l'}tl&)lgklyht,om to which they are bonded a 4 to 10-

COFQ%QC.;«% INQ’F??Gé It st;al ocp%llfy rlragdvcﬁ%g( pgirtkfe/'q)m the nitrogen atom, may

FRR)( 359 d Al héterbafefs @lé@%ﬁr&r@th%bg@bhﬂkygen nitrogen and
C8 - al kenyl, (C3- C8)-al kynyl R54'
Sldflm wheretheehetevoeyelichingrvystemgaay additionadlyiei S@hStttH@? by e Cl, Br,

BADRS, 62 A ITF RO SR TR (20 o SBIE AGHEA,hyrony
@10@1)%913)36&(&@@829@1{)@&6&6{66), hydroxy, COO(R71), N(R67)CO(C;-Cé)-

alkyl, N(R69)(R70) or SO,(C,-C¢)-alkyl;

or

o’ 0,1,2,3,4,5,6;

q,r independently of one another 0, 1, 2, 3, 4, 5, 6;

particularly preferred:

R53> (C;-Cg)-alkyl, (C(R58)(R59))—R60, (Ci-Cy)-alkoxy-(C;-Cy)-alkyl, (C3-Cg)-alkenyl, (Cs-
Csg)-alkynyl, CO-(C;-Cy)-alkyl, CO-(CH,),-O-(C;-Ce)-alkyl,
CO(C(R61)R62))N(RT76)(R77);

R54> (C,-Cg)-alkyl, (C(R58)(R59))q—R60, (C)-C4)-alkoxy-(C;-Cq)-alkyl, (C3-Csg)-alkenyl, (Cs-
Cs)-alkynyl;

or

R53° and R54’° form together with the nitrogen atom to which they are bonded a 4 to 10-

membered mono-, bi- or spirocyclic ring which, apart from the nitrogen atom, may
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26 conprise 0 to 3 additional heteroatons sel ected
fromthe group of oxygen, nitrogen and sulfur, where

wo bm7letses ocyclic ring system may additi onal | yP@EEP2007/001214

q. T

substituted by F, d, Br, 2¢F3, NO2, CN,

(C1l-Co6)-al kyl, O (C1-C8)-al kyl,

(Cl1-A4) - al koxy-(C1-C4)-al kyl, hydroxy- (Cl-C4)-al kyl,
oxo, CO(R64), CON(R65) (R66), hydroxy, C@(R?l)

N R]?rzg)fngg)C.%,laéﬁgti)qna?B@ter@atoinSNS%P6 (fR7119 le ggou}aof oxygen, nitrogen and
LA PGRIE M eté’rB ﬁg‘%pﬁ@fh 195%3/ éddlﬁ)@na:ﬁy ot su§st1t@ted b%f‘F Cl, Br,

very particularl , Rb4"™ independen
6F;,N®,, e t(BeCe)- ﬂky C@ -(G-Eyalk(1(RB) (aB XY ) (§ 1B alkyl, hydroxy-

(et en e, Eryeslmsnli . FOOE D iRDcocc -co-

bpodadrasrys) dGooheredigono. . bi- or spirocyclic
ring wh apart fromthe nitrogen atom may

conpri se O to 2 additional heteroatons selected from
t he %S%ygen nitrogen and sul fur, where the
het e ’océcm Prhng system may additionally be
substituted by F, d, Br, CF3, (Cl-C6)-alkyl,

O (C1-C8)-al kyl, (C1-C4)- al koxy (C1-C4)-al kyl, hydroxy
(n@ene ¥9f<k13¢|an0 50, B& R6%)2: Ohydr oxy,

N(R67) CQ( Cl1- C6) - al kyI or SO2(C1-C6)-al kyl; 20 R60
OH F, O(Cl-C6)-al kyI , N(R74) CQ(C1- C6) - al kyl,

very paftitulatlyGh}feakellyl , 3-12 menbered nono-, bi- or

R53°

R60

E%ﬁrocycl ic ring which may conprise one or nore
eroatoms fromthe group of N, O and S, and the

?S%%H@W%BF&JM&%% @%@k&lﬁ&(ﬁ&» C%‘R@ oé?mf) g(@o uetatkoxy-(C-
OsX- mylcey RéB ’key1d Rf(ﬁt';fomm,)ogatmtjwm&gnm;emgtom Wyhlch they are
&[%@f’? Iélﬁal %6’5 (rénogal%ﬁ e(r)lly m‘%ro 10%@ \8 t{{%ﬂart afrcfm the nitrogen

Riogf, %dy%m@@ltﬂﬁrﬂddiﬁbﬁalﬂ&%rﬁﬁbﬁls IRBi3ctad drokbhe gfkﬁupaof oxygen,
t he nmeanin 30 R53' and R54' formtogether w

mttqggg and qf}m wbermlilq;lpptqrﬁ@xpllgﬁ@gwﬁta@dngy ad dtl’gon;allyq)e sugstltuted by
%rreéF %yﬁ,alll& -g@- glt&l @Pa('f% 5(}(09(?1 sl Q34) alkyl, hydroxy-

ogén
b@; €E)Oﬁkﬂ06x@ el@(ma Hydnmyt Nez@mmcmbx&gb nr S05(Ci-C)-alkyl;

nitrogen and sul fur, where the

OH, F, 0-(C,-Cg)-alkyl, N(R74)CO(C,-Ce)-alkyl, SO2(C;-Cs)-alkyl, 3-12 membered
mono-, bi- or spirocyclic ring which may comprise one or more heteroatoms from the
group of N, O and S, and the 3-12 membered ring may comprise further substituents such
as F, Cl, Br, OH, CF3, NO,, CN, OCF;3, oxo, O-(C;-Cg)-alkyl, (C1-Cg)-alkoxy-(C,-Cy)-
alkyl, (C,-C¢)-alkyl, (C,-Cs)-alkenyl, (C2-Ce)-alkynyl, N(R76)(R77) and SO3(C;-Ce)-
alkyl.

In a particularly preferred embodiment the radicals R53’and R54" have the meanings:

R53’ and R54’ form together with the nitrogen atom to which they are bonded a 4 to 7-

membered monocyclic ring which, apart from the nitrogen atom, may comprise 0 to 2

additional heteroatoms selected from the group of oxygen, nitrogen and sulfur, where the



w

WD 2007/ 093366 PCT/ EP2007/001214 27 heterocyclic ring

system nmay additionally be substituted by F, d, Br,
WEEB7/0032 CN, (C - C6)-alkyl, O(C 1 -Cg)-al kedT/EP1801/001214

-C4)-al koxy-(C 1 -C4)-al kyl27 hydroxy-(C 1 -C4)-al kyl,

oxo, CO(R64), CON(R65)(R66), hydroxy, COQ(R71),

N(R67) CO(C | -C6) -al kyl , N(R69) (R70) or

S02(Cl-C6)-alkyl. 5 In a further particularly

rEiq%%é?ﬁdrﬁrge?sby%?eﬁs”%%gﬂal%ag%%' FE RO Gh BR GiHeNO2, CN. (Cr-
)tmgleo gslooa)tawkylrmcqtc})aﬂ%xw(e J@qmzamﬁl qsyarot (@?01) alkyl 0xo0,

ere romth

I rocyclic fin
Eﬂ(%@hﬁ@‘ﬂ(&ﬁﬂ(ﬂ&) dt)’d‘pﬁq}'ssﬁo@( D, @(Béa)(f(g(&laﬂls) alkyl, N(R69)(R70)

t | ected fromthe group of oxygen,
%@ﬁh&ﬁ&ygul fur, where 10 the heterocyclic ring
syst em nmay additionally be substituted by F, 4, Br,

CF3, N2, CN, (G al kyl, O (C1-C8)-al ky
Ina fl{r(l)pr gqumghardﬁ)pyefe@qd qm;o@m@w the ﬁ%q;qgs(lj’d% ‘@nd &5)4 haveythe meanings:

R53’ %;@%@@gﬂ {?ﬁg gﬁ%%%%{}géf@ggﬁcg HAR Bdnded a 6 to 10-

Hlef{Heled®d) erdphipkyclichridgwhick eapartfeomh Itltel,dl’&bgqn am’)mf may edmprise 0 to
e adl nment the radical ‘i R53' and R54 have t
reailiepal hetqraaoms sejeiad fromyiheBfpeTioay ech- piidese and sulfur, where

n}jger eéol( gt», %'ﬁgts%t}é\ﬁl' ey M&ﬁtyonan‘; b@@ﬁﬁs%i@'utéd By 'FOcilanr CFy, NO,, CN,

r’spirocyclic rihg which, aparf fromt
(C -Co)gakylaOe() (Ewaallo'dxrf@m&bamoxn(CBCaﬁdﬂ(yl bpdioxy-(C-Cq)-alkyl,

ke g O SURE g BTLA @@@éﬁ&%@@?hgo -alky,

REONRTS) adh(Cpag-dlkyisubstituted by F, O, Br,
%%(» 7 C6)@jal O (Cl- C8) - al kyl ,
(C1-A4) - aI koxy (C1-A4) - aI kyI hydr oxy- ( C, -C4) -al kyl

Ina vi% Fgé'?j %@é%%@%?rﬁ%? %gr) ?%glg;ﬁ%barng%ﬁya% the meanings:

R53’ SRR £ -fof tédelhydr wilhntha niteyggn prni iccwhizh ltheymre bendedd: 6 to 10-
embaodi nent, the radl cal s, R53' and. R54' have the
meatherRiisbi- opspinesyelicaiing Yesieh, APGFL A st HEPEG 4tAmy R@Y comprise 0 to

@'aﬁ%@gﬁg l‘%ié?g&tBﬁ’is WEeGBd h%ﬁlyth@ g?ov.% ?g@h @ut}&geilxgnd sulfur, where
nmenper e | or SplrocyC IC N romatic ring sel ect ed
thedretdrbeycijc oing:syWemA0 8ddi66B36ubaiinERd9 077 AdBR CF3, MO, CN, (C;-
\CB-Hk}Q: 0-(C;-Cy)-alkyl, (C,-Cy)-alkoxy-(C-Cs)-alkyl, hydroxy-(C,-C4)-alkyl, oxo,
CO(R64), CON(R65)(R66), hydroxy, COO(R71), N(R67)CO(C;-Cs)-alkyl, N(R69)(R70)

or SO(C;-Ce)-alkyl.

In a very particularly preferred embodiment, the radicals R53"and R54" have the meanings:
R53’ und R54° form together with the nitrogen atom to which they are bonded a 6 to 10-

membered bi- or spirocyclic non aromatic ring selected from the group:
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INOO NNN --NNN -NONO-N/ O In a further

preferred enbodi nent, the present invention relates to
W@ avposes of the general 5 fornmula I, in whiRGI/EP2NT001214

X have the follow ng neani d3§s: Y

C(R27) (RR7')C(R28) (R28"); and R27, R27', R28, R28' 10

i ndependently of one anot her independently of one

another H, (Cl-C8)-alkyl; preferably H and X S, O0;

preferably S. 15 In a further preferred enbodi nent,

the present inveqt |

Flra formul a

foI nmeani ngs

and 0, C(R30)=C(

C(R30) C(RSO)

oA <3 oxy (Cl 4) - al kyl , 1- C6) - al kyl ,
(G - C6) al kyl , (C2-C6) - al kenyl /(C3 C8)- cycl oaI %
O (C3- 08) cycl oal kyl, (|C3-C8) - cycl oal kenyl

(C2- I kynyl , (Co- 5a|ky|eea N

O G¢- Cg) | Ry ene: e aryI—N\I( R15 ), 802-CH3,
COOH, O

In a further preferred embodiment, the present invention relates to compounds of the general

formula I, in which Y and X have the following meanings:
Y CR27)R27’)C(R28)(R28’); and

R27,R27°, R28, R28’
independently of one another independently of one another H, (C,-Cg)-alkyl; preferably
H;

and

X S, O; preferably S.

In a further preferred embodiment, the present invention relates to compounds of the general

formula I, in which Y and X have the following meanings:
Y C(R29)=C(R29);
R29, R29’

and

X S, O, C(R30)=C(R30’); preferably S, C(R30)=C(R30’);



(C1-C6)-al kyl, CON(R17)(R18), N(R19)CQO(R20),
N(R21) SO2( R22), CO(R23), (CR24R25),,'-Q(R26);
wee@esabéy H F, C, Br, |, OH CF3, NO2, CN, PcXZER2007/001214

O (C-06)-al kyl, (CI -cC4)2al koxy- (C1 -C4)-al kyl,

(C1-C6) -al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl; 10

particularly preferably H F, d, Br, CF3, CN, OCF3,

O (A-06)-alkyl, (C-C4)-al koxy-(Cl- &4)-al kyl, (C

- (C6) -al kyl ; very particularly preferably H F, d,
R30’%§QCJ-CB)-aIkyI, (C -C6)-al kyl; in particular very

ti}ﬁigf)%ﬁl%@% bY ot Bl M, ¥, lU-l, &?I,{GH?CF}J NOWCENSTRGEL BB, .Co)-alkyl,

resent invention’rélates’to compounds of theé
geéﬂnﬂia-aﬂl@xy%b-(?&galky@ S?(Cﬁ-céh)-ﬂsﬂﬂcxrcs)-adkyﬂ; (Qz(@sz)?alkeﬁil, (C5-Ce)-
' i n [ the 0 n I C
PR O e B Car ms iyl (Lo ki Too-co-
. . . eteat ]
O e Ry P R AR P B O gL T £ 00 OO

2000 4)pdird 66 OPICR/ ERRO8) NiB1 DO (R20), DN(R2D)FBAR22), RO(R23),
ERZRIBZo@36) R
preferably H, F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C;-Ce)-alkyl, (C,-C4)-alkoxy-
(C-Cy)-alkyl, (C;-Cg)-alkyl, (C,-Cg)-alkenyl, (C,-Ce)-alkynyl;

10 particularly preferably H, F, Cl, Br, CF3, CN, OCF3, O-(C;-C¢)-alkyl, (Ci-C4)-alkoxy-(C;-
Cy)-alkyl, (C-Ce)-alkyl;
very particularly preferably H, F, Cl, O-(C,-C¢)-alkyl, (C;-Ce)-alkyl;
in particular very particularly preferably H.

15 In a further embodiment, the present invention relates to compounds of the formula Ia

in which the symbols and radicals have the aforementioned meanings.
20
In a further preferred embodiment, the present invention relates to compounds of the formula I

in which O-L-Q is:



O O N CNR53. where the groups may, apart from R53',

in each case optionally be substituted by one or nore
wo@Roovhesss@di cal s F, OH, oxo, (Cl-Cg)-alkyl, PCT/EP2007/001214

O (C1-C8)-al kyl, (Ci1-C4)-aBkoxy-(C3-C4)-al kyl; the

groups are preferably unsubstituted; 5 OGL-Qis

preferably: 6 OO O N NR53 N R53'/ where the

groups nmay, apart fromR53', in each case optionally

be substituted by one or nore of the aforenentioned

radicals; the grqups are ‘Ereferably unsufstituted; 10

OL-Qis particularly preperably: N R53 WO

2007/ 093366 PCT/ 007/ 901214 31 wherg’[t he group may,

aprt from R53;,, optjonally beRSubstituhed by one or

more of the Rafa nt i edN/adi cals; thesgroup is

preferably unsubStituted; inwwssch the nadi cals R53'

and R54' have thg% ol | owi ng ni ngs: b R53'

(C, -C8)-al kyl (C(R%)(RSQ))q-%O,

(C1-CA4)-al koxy-(C, -CA)-al kyl, (C3-Cg)-al kenyl,
(C3-Cg) - al kynyl , C, -C8)-al kw7 CO(CH)0' -0 (C,
-C6) -al kyl, CO(C(R61) (R62)), N(R76) (R77); 10 R54'
(C -CS)-al kyl, (

Cg=\al kenyl ,
N\Rw

where the groups may, apart from R53’, in each case optionally be substituted by one or more
of the radicals F, OH, oxo, (C,-Csg)-alkyl, O-(C,-Cg)-alkyl, (C;-C4)-alkoxy-(C;-Cs)-alkyl; the

groups are preferably unsubstituted;

O-L-Q is preferably:

0O AN
~
é@ < o D ' ﬁg
N N— 553"
R N
Rss'/
where the groups may, apart from R53’, in each case optionally be substituted by one or more

of the aforementioned radicals; the groups are preferably unsubstituted;

O-L-Q is particularly preferably:

53
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R53" and R54' form preferably together with the
nitrogen atomto which they are bonded a 4 to 15

wdaemmmedses ed nono-, bi- or spirocyclic ring wWhPCHhEP2007/001214

apart fromthe nitrogen atém may conprise 0 to 4
addi ti onal heteroatons selected fromthe group of
oxygen, nitrogen and sulfur, where the heterocyclic
ring systen1nay additionally be substituted by F, a,

B
Yv&ere@s grngM '(11@;1 fr% Rg} k9]pt10qu}d P@ﬁ?bStl(l@eg bylpngplkgapre of the

ﬁ?RG? co(ﬁ%@ad‘c 5 a%ﬁ%ﬁf%gf‘?ﬁ%?m R71),

S@(C C6) -al kyl; R53', R54' are preferably:

one t.her - C8) - al kyl.,
C(dlﬁg%r}te é’f%/la%ééoan‘t%%@ﬂveéé% 9"‘)'@ me%‘%'ﬁ‘gsél kyl; or
R53' and R54' formtogether with the nitrogen atomto
which they are bonded a 4 to 10-nenbered nono-, bi-

RP3’s(Si! r(énd')ﬂ&k}'il dCI(Rﬁ@(B\ﬁf?)thGQp@ltC@faﬁmwa@ ! mmﬂa&g@,mcz&) -alkenyl,

el QR IV (R BT S T e R AR

sul fOO(CREN@ERMN(IRIGGRITY.Cl i ¢ ring system may
additionally be substituted by F,  d, Br, CF3,

(C -C6)-alkyl, O(C -Cs)-alkyl,

A58 CE BT Csnio N X I SRS R ot

S22 ((Cs-Cerilyinkll ; 30 o' 0, 1, 2, 3, 4, 5, 6
(Sreferably o, 1, 2, 3; particul arIy preferably 0 or 1,

ery particularly preferably 0; W 2007/ 093366
PCT/ EP2007/ 001214 32 R58, R59 independently of one
another H, (C -C6)-alkyl, OH R61, R62, R64, R65,

RS53’ a4 & 54R67M ReEerality GogeRet wthi thel Bitegde atolnytoosfvhloh eharant hemded a 4 to

t
(O Ry HEOF s RGYaIE T ID. RaCRPTE s fpeer atom, may
QpIRE 020 3-AditdnERhEb L msisBigc el S tHRRRSp dff SFethitrogen and

nltro en atom may al so conprise 0-1 further
oths hetesesyiche rige sysiers may-ddiiqnally be pubstikyted by F, Cl, Br,

Y Wﬁ, erd (&1Ll Mikyl, 0-(C1-Cy)-alkyl, (Ci-Ca)-alkoxy-(C1-Ca)-alkyl, hydroxy-
(Ci-Cy)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71), N(R67)CO(C,-Cs)-
alkyl, N(R69)(R70) or SO,(C;-Ce)-alkyl;

R53°, R54° are preferably:

independently of one another (C;-Cs)-alkyl, (C(R58)(R59))q-R60, (C,-C4)-alkoxy-(C;-
Cq)-alkyl; or R53’ and R54’° form together with the nitrogen atom to which they are
bonded a 4 to 10-membered mono-, bi- or spirocyclic ring which, apart from the nitrogen
atom, may comprise 0 to 2 additional heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the heterocyclic ring system may additionally be substituted by
F, Cl, Br, CF3, (C,-Cg)-alkyl, O-(C;-Cg)-alkyl, (C,-Cs)-alkoxy-(C,-Cy)-alkyl, hydroxy-
(Cy-Cy)-alkyl, oxo, CO(R64), hydroxy, N(R67)CO(C;-Ce)-alkyl, or SO,(C,-Cs)-alkyl;

0,1,2,3,4,5, 6, preferably 0, 1, 2, 3; particularly preferably 0 or 1; very particularly
preferably 0;



g, r independently of one another 0, 1, 2, 3, 4, 5, 6;

15 R60 OH, F, O (C1-C6)-al kyl, CN, COQ(R78),
WORMR7AIBX C | -C6)-al kyl, N(R76) (R77), CON(R72¢T/RFBN7/001214

S2(C1l-C6) -al kyl, 3-12 nenisered nono-, bi- or

spirocyclic ring which nmay conprise one or nore

heteroatons fromthe group of N, 0 and S, and the 3-12

menbered ring may conprise further substituents such
RSS?}& g a, Br, OH CF3, NO2, CN, OCF3, oxo,

¢ ce) al kyl, (Cl-C4)-al koxy- (G, - C4) - al kyl
S— B bkbﬁhe adthar EEXC20 ?blkyi OH:C2- CB) - al kenyl ,
) cycl oal kyl, O ( cycl oal kyl ,
(C3 C8) -cycl oal kenyl, O (C3-C8)-cycl oal kenyl ,

(25 B alkypyl . ) COQ(R78) ,
R61S@%’g@@gﬁ%aﬁ%ﬂ}{%%géﬁ@yr eferably OH, F,
0- (C1- C6) - al kyl, N( R74) CQ( Cl1- C6) - al kyl ,
S2( C1- C6) - al ky I -12 nenbered nono-, bi- or
smdeml}d?mlxofplmaﬂﬁmeéﬁl ey Ceblvk se one or nore
heteroatons 25 fromthe group of N, 0 and S, and the
3-12 nenbered ring may conprise further substituents
R69sméR78s F, C, Br, OH CF3, NO2, CN, OCF3, oxo,

O—C1C6-|k| Cl-C4)-. alk -

( égmrﬂaugalpﬁxz roget}@(z Weﬁél)th%\m@ﬁ?? gtom é@cﬁﬁem%{mnded a5-6

N 7 ]
Rgg@%@ r?ﬂl%gﬂg: %ggtg denﬁlﬁ%/mg#) atoéonr%%%lso%’z)ﬁlprﬁz 8.1 furthe

one anot
( BatefcRjonad frymn;the groupf 20O N-00 386 BalRAT HEAZDGNRA G011 4
33 R72 and R73, R76 and R77 formindependently of one
anot her optionally together with the nitrogen atomto

q, r WitidePendehBY oPbfe RRARED, 2, B-364nghered ring which,
apart fromthe nltrogen at om may al so conprise 0-1

further heteroatons fromthe group of NH,

ReoMi TGPy ket SV EPRA BN I S C P NG ER )

) GON(H%@U@Q S0,(C,-Ce)-alkyl, 3-12 membered mono-, bi- or splrocychc ring which

may comprise one or more heteroatoms from the group of N, O and S, and the 3-12

or

membered ring may comprise further substituents such as F, Cl, Br, OH, CF3, NO,, CN,
OCF;3, oxo, O-(C;-Ce)-alkyl, (C;-C4)-alkoxy-(C;-Cs)-alkyl, S-(C,-Ce)-alkyl, (C;-Cs)-
alkyl, (C,-Ce)-alkenyl, (C3-Cg)-cycloalkyl, O-(C;3-Cs)-cycloalkyl, (C3-Cg)-cycloalkenyl,
0-(C3-Cg)-cycloalkenyl, (C,-Ce)-alkynyl, N(R76)(R77), COO(R78), SO,(C,-Cg¢)-alkyl
and COOH;

preferably OH, F, O-(C;-Cs)-alkyl, N(R74)CO(C,;-Cs)-alkyl, SO,(C;-Ce)-alkyl, 3-12
membered mono-, bi- or spirocyclic ring which may comprise one or more heteroatoms
from the group of N, O and S, and the 3-12 membered ring may comprise further
substituents such as F, Cl, Br, OH, CF;, NO;, CN, OCF;3, oxo, O-(C;-C¢)-alkyl, (C;-Ca)-
alkoxy-(C,-Cy)-alkyl, (C,-Ce)-alkyl, (C,-Cg)-alkenyl, (C,-C¢)-alkynyl, N(R76)(R77) and
SO,(C,-Ce)-alkyl;

R72,R73,R74,R76,R77,R78
independently of one another H, (C;-Cs)-alkyl;

or
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N NR53 \R53 10 R53" (G -QCg)-alkyl,
(C(R58) (R59))g-R60, (Ci1-C4)-al koxy-(Cl-C4)-al kyl,

W@ arIappe@al kenyl, (C3- Cg)-al kynyl, CO (Cl - C3)PEI/ER1007/001214
CO(CH2)0'-O-(C i -C6)-al kyB,
CO(C(R61) (R62))rN(R76) (R77); 15 R54'" (C(R58)(R59))q
R60, (Cl-C4)-al koxy-(C -C4)-al kyl, (C3-C8)-al kenyl,
(C3-C8)-al kynyl; or R53" and R54' formtogether with

R72 ah&gggi%zg%gﬁ{zfgomto whi ch they are bonded a 6 to 10-
r d

spirocyclic nonaromatic ring which,

aRaf tndépeanedtieoMineraae@ir atRinallieopetted Wpthi the nfrogén dtom to which
addi ti onal heteroatons selected fromthe group of

they gembonglied adg@ mearhgredsing whichygnartdrarn ghenaitregeitatem; may also

ring.s m. e ddi.ti onal | iy tyt ed

EpiFs g G SRbeREG o LBt BB W Csg ¥ alkyy Brveen and
c€fdr. - &4) - al koxy-(C 1 -C4)-al kyl, hydroxy-

(G -C4)-al kyl, oxo, CO(R64), CON(R65)(R66), hydroxy,
COO(R71), N(R67)CQ(Cl- C6)-al kyl, N(R69)(R70) or

ﬁﬁ% -6 -.al . It ¥eiy particularly
Ina pr e? g%?lgglggggg%%n%g?%g{egﬁgsléﬁ *Invention relates to
conmpounds 25 of the formula I in which OL-Q X and Y

is: X C(R30)=C(R30'); WD 2007/ 093366 PCT/ EP2007/ 001214
34 Y C(R9)=C(R29'); OLtQ OO Rja’ R NI53' ~R53'

5 R53' (Cl-GCs)-al kyl, (C(R58)(R59)QgR60,
(Cl- C4) - al koxy- (Ci - C4) - al ., (G3-C8)- ,,
R* ~
N N
\ '
|53' R53
R

R53° (C)-Cg)-alkyl, (C(RS8)(R59))q-R60, (C)-Cq)-alkoxy-(C;-Cq)-alkyl, (C3-Cg)-alkenyl, (C-
Cg)-alkynyl, CO-(C;-Cg)-alkyl, CO-(CH,),-O-(C;-Cg)-alkyl,
CO(C(R61)(R62))N(R76)RTT);

R54’ (C(R58)(R59))q—R60, (C;-Cs)-alkoxy-(Ci-Ca)-alkyl, (C3-Cs)-alkenyl, (C3-Cs)-alkynyl; or
R53’ and R54° form together with the nitrogen atom to which they are bonded a 6 to 10-
membered bi- or spirocyclic nonaromatic ring which, apart from the nitrogen atom, may
comprise 0 to 3 additional heteroatoms selected from the group of oxygen, nitrogen and
sulfur, where the heterocyclic ring system may additionally be substituted by F, CI, Br,
CF3, NO,, CN, (C;-Cg)-alkyl, O-(C;-Cg)-alkyl, (C,-C4)-alkoxy-(C,-C4)-alkyl, hydroxy-
(C1-Cy)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71), N(R67)CO(C;-
Ce)-alkyl, N(R69)(R70) or SO»(C,-Cg)-alkyl.

In a further very particularly preferred embodiment, the present invention relates to compounds

of the formula I in which O-L-Q, X and Y is:

X C(R30)=C(R30’);
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25

al kenyl, (C3-C8)-al kynyl, CO (Cl-C8)-alkyl,
CO (CH2)0' -O (C1-Co) - al kyl,

WEBNORBE) (R62) ) r N(R76) (R77); 10 R54' (C(R58) (RSPEPZH07/001214

R60, (Cl-C4)-al koxy- (G -C4p4al kyl, (C3-C8)-al kenyl,
(C3-C8)- alkynyl; or R53" and R54' formtogether with
the nitrogen atomto which they are bonded a 6 to
10- nenbered bi- or spirocyclic nonaromatic ring which,

apart fr h Nitrogen atom may conprise O to 3
adai ti oﬁgﬁbﬁéﬁée{g%t)orrs sel ected fromthe group of
oxygen, nitrogen and sul fur, where the heterocyclic
ring systemmy additionally be substituted by F, O,
Br O- , (G-CB)-alkyl, O(C-C)-alkyl, (Cl-

C4) - al koxy- (G -C4)-al kyl, hydroxy-(G -C4)-al kyl, oxo,
CO(R64), CON(R65)(R66), hydroxy, COQ(R71),
N(R67) CO( Cl1- C6) - al kyl , N(R69) (R70) { 20 or

SOZ(Ci -C6)-al kyl; R6O OH, F, O (G -X6)-al kyl,

N( R74) CQ(Ci - C6) - al kyl , 3-1Q. renbe nono-, bi- or

spi rocyclic nonaromatic ring|whicgh may g@npri se one or
more heteroatons fromghe gyoup Qf N /0 and S, and
the 3-12 nmenbered ring mayNconpri s bkt her 25
substituents such as F, dlssBr, OH CF3R™NO2, CN,
OCF3, oxo, O (C-0C6)-al kyl", ;

(C-CA4)-al koxy- (G -C4)-al kyl, (G -06)-alkyl,

(C2- C6) - al kenyl, (C2-C6)-al kynyl, N(R76)(R77) and

SCR6S: - @c il (RS EPRI NERIOR P RRRAITOUR s, 36,

he present invention thus relates ih a particu
pr ef er r elkerytb(chi-GoralkynyltCR-(Eofppalkil (§-(CHhe-QdlerG)-alkyl,

T\ISngl:ng aQ&C?Ré)&gi)ﬁN(ﬁ%)'(RPi)? /| OR41, DIb Y R-...
R54” (C(R58)(R59))—R60, (C;-C4)-alkoxy-(C;-Cy)-alkyl, (C;-Cg)-alkenyl, (C;3-Csg)-

alkynyl; or
R53’ and R54’° form together with the nitrogen atom to which they are bonded a
6 to 10-membered bi- or spirocyclic nonaromatic ring which, apart from the
nitrogen atom, may comprise 0 to 3 additional heteroatoms selected from the
group of oxygen, nitrogen and sulfur, where the heterocyclic ring system may
additionally be substituted by F, Cl, Br, CF;, (C;-C¢)-alkyl, O-(C;-Cs)-alkyl, (Ci-
Cy)-alkoxy-(C;-Cq)-alkyl, hydroxy-(C;-C4)-alkyl, oxo, CO(R64),
CON(R65)(R66), hydroxy, COO(R71), N(R67)CO(C,-Cg)-alkyl, N(R69)(R70)
or SO,(C;-Cg)-alkyl;

R60 OH, F, O-(C,-Cg)-alkyl, N(R74)CO(C,-C¢)-alkyl, 3-12 membered mono-, bi- or
spirocyclic nonaromatic ring which may comprise one or more heteroatoms from
the group of N, O and S, and the 3-12 membered ring may comprise further
substituents such as F, Cl, Br, OH, CF;, NO,, CN, OCFj3, oxo, O-(C;-Cg¢)-alkyl,
(C-Cy)-alkoxy-(C-Cy)-alkyl, (C;-Cg)-alkyl, (C,-Ce)-alkenyl, (C,-Cg)-alkynyl,
N(R76)(R77) and SO,(C,-Cq)-alkyl.



in which radicals and groups in the conpound of the
formula I b have the aforenenti oned neanings. R53" in

wao b@7omspounds of the formula Ib i s preferabl ypCT/EP2007/001214
(C -C8)-al kyl, particularlySpreferably 10 nmethyl. In
a further preferred enbodi ment, the present invention
relates to conpounds of the formula I in which OL-Q
and B are: 15 OL-Q O R 54 / N 53 \R531 N R 53

0 N,12NR53' where the groups may, apari from R53' and
The prRgent inYeRto HHS GIaEs e PEHERIEYY Bé‘}/f%%g?'f‘{’?f{“é’ﬂ%ﬂ‘) i EoMpounds of
the geRéraR-Au@fIbt he radicals F, OH oxo, (Cl-3)-al kyl,

O(d-Cg)-alkyl, (C1-C4)-alkoxy-(C1 -C4) 20 al kyl;

the groups are preferably unsubstituted; WO

2007/ 093366 PCT/ EP2007/001214 36,0 L-Q is preferably:

OO N N R53p_N oups may, apart from

R53', in eBCh clse substituted by one or

nore 5 of the [ groups are

preferably UEf bsti arly Ib
preferably: N .
~53
R
5
in which radicals and groups in the compound of the formula Ib have the aforementioned
meanings.
R53’ in the compounds of the formula Ib is preferably (C,-Cs)-alkyl, particularly preferably
10 methyl.
In a further preferred embodiment, the present invention relates to compounds of the formula I
in which O-L-Q and B are:
15 O-L-Q:
| \ -
0O O
”
N N
'lqsa' R* ,N
| R
O
-~
o
N .
N~ R

where the groups may, apart from R53 and R54°, in each case optionally be substituted by one
or more of the radicals F, OH, oxo, (C,-Cs)-alkyl, O-(C;-Cg)-alkyl, (C;-C4)-alkoxy-(Ci-Ca)-
20 alkyl; the groups are preferably unsubstituted;



R53'" / 10 where the group may, apart from R53',
optionally be substituted by one or nore of the

wae@resmsnd i oned radi cals; the group is preferabCyEP2007/001214

unsubstituted; in which thééradicals R53" and R54
have the foll owi ng neanings: 15 R53'" H, (Cl-C8)-alkyl,
(C(R58) (R59))q R60, (Ci1-C4)-al koxy-(CG -C4)-al kyl,
(C3-C8)- al kenyl, (C3-C8)-al kynyl, CO (Cl-C8)-alkyl,
CO (CH2) o' - O (C1-CB) - al kyl,

CO(C(R61) (R62))rN(R76) (R77); R54' H, (Cl-C8)-alkyl,

O-L-(% %%WQ) )g R60, (Cl-C4)-al koxy-(G -C4)-al kyl,

20 al kenyl, (C3-C8)-al kynyl; or R53 and R54
formtogether with the nitrogen atomto which they are
bonded a 4 to A0 WO 2007/ 093366 PCT/ EP2007A001214 37

menbered nono-, bi- or spiéoéyclic ring whi &, apart
fromthe nitjirogen atom na conprise 0 to

addi ti onal ons se ted fromthe oup of
oxygen, nitrogen and su ere the h rocyclic
ring syst addi tion Nubski tute , d
Br, CF3, T ON”(Cl - 06) - al 0RC - c8) nal kyl
(Cl-C4)-al koxy-(Cl-C4) 5 al kyl, hydroxy- (gl -C4)-al kyl,

oxo, CO(R64), CON(R65)(R66), hydroxy, R7 1),

wher%&%@u%}gyé% t%#l?%ﬂ?,l\ll Eg%? éagg gz)tbgr;atllly(pﬁl sglr)Ttg}uted by one or more

5 ofthe?%&%ﬁi’éﬂt%ﬁéd rhdﬁdﬁﬁk&ﬂ@lgfﬂu Y aRfpréfefabanaisubstituted;

10

20

-Cs)-al kyl, (C(R58)(R59))qg-R60, (Cl-C4)-al koxy- (C
| -C4)-alkyl; or RG3" and R54' formtogether with the

Ltro ich they 10 are bonded a 4 to
O-L-qbs_pargnﬁ.lga}r dSﬂEkér&’le .

me nmono-; bi- or spirocyclic ring which,
apart fromthe nitrogen atony-fmy conprise O to 2
addi tional heteroatons selecfed fromthe group of
oxygen, nitrogen and sul fur, where the heterocyclic
ring system may additional be substituted by F, O,
Br, CF3, (Cl-C6)-alkyl, O( -al kyl, (C I
-C4) -al koxy- (C-C4)-al kyl, droxy- (G -C4) -al kyl,
oxo, CO(R64), hydroxy, N(RG,N)CO(CI-OG)- 15 al kyl, or
S2(Cl-Cs)-alkyl; o 0, R%2, 3, 4, 5 6; preferably
0, 1, 2, 3; particularly preferably 0 or 1; very

where the group may, apart from R53’, optionally be substituted by one or more of the

aforementioned radicals; the group is preferably unsubstituted;

in which the radicals R53° and R54’ have the following meanings:

R53’ H, (C,-Cg)-alkyl, (C(R58)(R59))q—R60, (Ci-Cs)-alkoxy-(C;-Cs)-alkyl, (C3-Cs)-
alkenyl, (C3-Cg)-alkynyl, CO-(C,-Cs)-alkyl, CO-(CH;)o-O-(C;-Ce)-alkyl,
CO(C(R61)(R62))N(R76)(R77);

R54° H, (C;-Cyg)-alkyl, (C(R58)(R59));—R60, (C1-C4)-alkoxy-(C-Cq)-alkyl, (C3-Cs)-
alkenyl, (C;-Csg)-alkynyl;
or

R53’ and R54 form together with the nitrogen atom to which they are bonded a 4 to 10-
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particularly preferably 0; 20 R58, R59 independently
of one another H, (Cl-C6)-alkyl, OH R61l, R62, R64,

WEReB;7/0986¢ R67, R69, R70, R71 independently of PGREP2007/001214

another H, (Cl-C6)-alkyl; 325 or R69 and R70 form
optionally together with the nitrogen atomto which

they are bonded a 5-6 nenbered ring which, apart from

the nitrogen atom rray aI so conprise 0-1 further

het er oat o from of .NH, . N-(Cl -al kyl ,

oxygBHK slamrfﬂ gpShjrec clewa%efh&an%w%%m%%X*trogen atom, may

anot B&hpise io Padddiorthl héer&tonMe?&%ﬁ“@&ﬁ%ﬁﬁﬁgroup of oxygen, nitrogen
PCT/ EP2007/ 001214 38 R60 OH, F, O (Cl-C6 8;&

O(IX REBul fukl Wirery @(e(l@ler@@)chalrkggl systp@m@) ngmc)nally be substituted by F,

oi - G Hp ey il B A CaHRR Ca-GrlaTRpd-ci-cor

mor ealﬂt?t easz@@ksmelfcwmkyh@xe r@@gwf) @bN@Raszéé) Bidkoxy,
the 3-12 nenbered ri r|se furthe
subsEOQBA b T\Hﬁéﬁ)(é@(q% -Copaliopy N(R§D(RT Qx5 SOnE -Caraliyl

3,
gé?-’ X Iie oxy %ﬁ?‘%‘fﬁf&@&yl S-(Cl- C6)-al kyl,
E}C(l' @ﬁp?{dkml)lf gg@% zfﬁ?»)he&l(@e@yj alkfl%(ﬂ%(fﬂ%)(ﬁ%fb)@ﬂﬂ@y(c.-C4)-alkoxy-
O ( & %p 2 SRR ripd l{%céorf%sogsq vaF the\gikpeg stgmto which they
m B’%@Oﬂdé@ﬁg‘lwen%éfé’d m@ﬂg- mr'lsplp(gc‘%'t:ﬁﬁ ARk Whidh, apart from the

- -al kyl', N(R
8(2( mtr-O@I) atahkynqy ®IanGe _020 @md’dmoedl hnmroatpmlmselecned from the group

Dt P EigsS. Tl e O R e B Ra e Tinh B o rapvpesdivionally
menbgg @\ﬂ)sﬁtm bey, ClCBﬁPEBS@CTQE)tzhgl @L(@ﬁtcgl)laﬂm SC3AGalkoxy-
as F, d, NO2 0

(G- @I)Cdrallyyl h)(C{!:QX)@@rQb)I@W @@,C@()zbgp ;byproxy, N(R67)CO(C;-Cy)-

N R RO O R ) a1 ™

b

o 0,1,2,3,4,5, 6; preferably 0, 1, 2, 3; particularly preferably 0 or 1; very

particularly preferably 0;

R58, R59
independently of one another H, (C,-C¢)-alkyl, OH;

R61, R62, R64, R65, R66, R67, R69, R70, R71
independently of one another H, (C,-C¢)-alkyl;
or
R69 and R70
form optionally together with the nitrogen atom to which they are bonded a 5-6
membered ring which, apart from the nitrogen atom, may also comprise 0-1 further

heteroatoms from the group of NH, N-(C;-C¢)-alkyl, oxygen and sulfur;

q,r independently of one another 0, 1, 2, 3,4, 5, 6;
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R72, R73, R74, R76, R77, R78 independently of one
another H, (CI-C8)-alkyl; or R72 and R73, R76 and R77

WQQ0of7093366 ndependent |y of one anot her opti onal PGT/EP2007/001214

and

together with the nitrogen3dtomto which they are
bonded a 5-6 nenbered ring which, apart fromthe
nitrogen atom nmay also conprise 0-1 further

het eroatons fromthe group of NH, N-(C, -C6)-alkyl,

it ?%QS@;%@@? BQ%CB@U&( ,@ﬁ%)%%?()cn-co-alkyl NR76)R77),

G - S ]
g . gg%)i\glklzg)g}ﬂ%pg(%@ @?kew%el rr% g%&ﬁ%eﬁic! Jﬁ%g?! : bi- or splrocycllc ring

or SDWhmhynfk)f comprinsamereanicse h¢tarpatamschiomebe sonp ,oifg{e (pand S, and
to 4 eL% gﬁsfe@%ne%g)? gél{rlﬁrrlrs]etiﬁﬁhgrrs §§1t8£nt§9uc%xa)§%e %’1 Br, OH,

nitro e ring sy

addi t cenatdy, dre, Gobs kb L@le oy)- @lk?l (©{-Cﬁlpilﬁoi3f (C h€,)-alkyl, S-(C;-
fol | owi ng substituents: CE3, N2, CN
(CI 375 gkkly(cl -Ge)eatk vl C@qulyqnyl (C3-Cyg)-cycloalkyl, O-(C3-Cg)-cycloalkyl,

o C@d @k@?éyoa ﬁhylﬁ@y (G s DRERI i Cl-afghy NG R 7,

PCT/ EBZINRH@Q]SZ];QC, G9-Alk RAh)l Q@H; C6) - al kyl or SORCH3;

?E:e];er lr%‘/‘é?@ihfd (o &&élkﬁmk{c?%)?@m ; ﬁq%eﬁ; é'-c6)-a1ky1 3-

(C2-Cy) nﬁ:!rrméﬂ%d mofo-3bi Or ;ﬂrd@@?@fnﬁ%m%ay Bdmp¥e one or more

spirocyclic nonaromatic ring wh may conprise 0 to
4 het betomptmss Fehdbe grvup b, Chandgy,aog thsf 3-d2 yrpembered ring may

gldtjlr ? %Eﬁ?e@t{]‘%@er Sﬁ% m?'ﬁh ?’tﬁfl}:e o éllg C%r%l‘(egr:wh&] OCF;3, oxo, O-

YalRy 1k -CQxdl KWyl (Ci-Cg)-alkyl, (C-Ce)-alkenyl, (C,-
(G -6 @?kao?*y RO @Rydr”oéy'(g?cz)_(afk;?a enyl, (€3

oxo @@%7()%9 O ffyice @5JKylooO( R4O) |

N( R41) CO(CI 06) al kyl, N R42) ( R43) or SORCH3: 10
particularly preferabl y H, hydroxy-(C 1 -C4)-alkyl,
(RI2®Ry3,H My R76(KI7, 0%17)8- al koxy-(Cl-C4)- alkyl, a 3 to
10- menber ed. npno-, bi- or spir clic nonaromatic ring
whi chindspendenity pf ere gnother 3. (G¢- gﬂ%%l‘k‘ﬁlr’rs sel ected from

the group of oxygen, nitrogen and sulfur, where the
ring systemmy additionally be substltut ed by F, d,
BR72@R3 R7TRCR76 @] R(TI -

form independently of one another optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,

may also comprise 0-1 further heteroatoms from the group of NH, N-(C,-Ce)-alkyl,

oxygen and sulfur;

H, N(R35)(R36), hydroxy-(C-Cs)-alkyl, (C;-Cs)-alkyl, (Ci-Cs)-alkoxy-(C;-Cs)-alkyl,
(C,-Cg)-alkenyl, (C,-Cg)-alkynyl, a 3 to 10-membered mono-, bi-, tri- or spirocyclic
nonaromatic ring which may comprise 0 to 4 heteroatoms selected from the group of
oxygen, nitrogen and sulfur, where the ring system may additionally be substituted by one
or more of the following substituents: F, Cl, Br, CF3, NO,, CN, (C,-C¢)-alkyl, O-(C,-Cs)-
alkyl, (C;-C4)-alkoxy-(C-C4)-alkyl, hydroxy-(C;-C4)-alkyl, oxo, CO(R37), hydroxy,
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C6) - al kyl, O (C1-GCs)-al kyl,
(G -C4)-al koxy-(C -C4)-al kyl, hydroxy-(C i-C4)-al kyl,

W@ ®7/0486€C0O( R37), CON(R38) (R39), hydroxy, COQ(RADEP2007/001214

N(R41) CO(Ci - C6) - al kyl, N(R42) (R43) or SQR2CH3; very
particularly preferably

hydr oxy- (C, - C4) - al kyl, (Cl1-Cs) - al kyl,

(C -C4)-al koxy-(Ct-C4)- alkyl, a 3 to 10-nenbered

g@ﬁgpﬁéﬂ&ﬁya@&l ro§é%®g nonaromlatl c ring which may
atons selected fromthe group
rer‘{ef&mg?n hyﬁfdx QE8IT 3atkys YTl 4a;)- alkwigmcwﬂkbxylg,smtaﬁml (Cr-

y di ti ona be substit uted
Neralkeny], (@@ng)-@égynal Ryl to 16- x(l@nb@gg mﬂnrawbl or splrocycllc nonaromatic

g};}% W%‘%dql 50X IXW&%F(JR ‘ghgﬂﬁggms(f%&%&%&(mog}e@%uﬁo#(yX)fgen nitrogen

Mgl?é%%u)(r Rﬂ‘lﬁékre iﬂ{e rﬁ@f%ﬁm fay addifahdliychd substxuedesyah|Gl, Br, CF3;, NO,,
a
fcal S b St B oy Gl G B 36 -Cavalkyl,

ed
O L TN CEPIR Janiebfy EAGUBA N AR COR B Pl
NiQR4I)|(1hg3)8y$lmmHmy additionally be substituted by F,
, CF3, (G -C6)-alkyl, O (G -Cs)-alkyl,
(Cl 4) - al koxy- (C| C4) al kyl, hydroxy-(C, -C4)-al kyl,

ul%‘%%%%gg/ il SR ine 5%208%(38@2" %m&%c'@)ﬂko’(y (Cr-Cax

plzkyt iaGubd0-pembeéred msmioy, bir @f spirabyofic nonaromatic ring which may

EPRRSE by Ipreeton B etes e s prEih RECTEEP BiRpEgTEand sulfur,

Qﬁh@#élﬁthe Ang sPsté? mdylddditionallp 8 subNtifdtdd by Rher, 8rf OB;, lN(Dlzg CN, (C-
system nmay additional be substituted once ore

ﬁﬁ) @dkyl, OciG 1 -Co-atlet N1 Cotatioxy-(RetCabrlkyl, é\ygroxmy(@mg@,-alkyl 0XO0,

EYARST %ﬁgqﬁs@g@% 1 EPOUBRBL N RO B AR a2)R43)

a+ ROYOH(;C1- C4) - al kyl rmnocycl ic ring selected from

the group: 0 ~ O LI JCD

very particularly preferably hydroxy-(C;-Cs)-alkyl,(C,-Cs)-alkyl, (C;-Cy)-alkoxy-(C;-Cs)-
alkyl, a 3 to 10-membered mono-, bi- or spirocyclic nonaromatic ring which may
comprise 0 to 3 heteroatoms selected from the group of oxygen, nitrogen and sulfur,
where the ring system may additionally be substituted by F, Cl, Br, CF3, NO,, CN, (C;-
Ce)-alkyl, O-(C,-Cg)-alkyl, (C;-C4)-alkoxy-(C,-C4)-alkyl, hydroxy-(C,-Cq)-alkyl, oxo,
CO(R37), hydroxy, N(R41)CO(C,-Cg¢)-alkyl, N(R42)(R43) or SO,CH3;

in particular preferably (C,-Cs)-alkyl, (C,-C4)-alkoxy-(C-Cs)-alkyl, a 3 to 10-membered
mono-, bi- or spirocyclic nonaromatic ring which may comprise 0 to 3 heteroatoms
selected from the group of oxygen, nitrogen and sulfur, where the ring system may
additionally be substituted by F, Cl, CF;, (C,-Ce)-alkyl, O-(C,-Cs)-alkyl, (C,-Cs)-alkoxy-
(C1-C4)-alkyl, hydroxy-(C;-C4)-alkyl, oxo, CO(R37), hydroxy, N(R41)CO(C,-Ce)-alkyl
or SO,CHj3;



10 where the ring system may additional be substituted
once ore twice by F, CF3, nethyl, ethyl, nethoxy,

W@2@;7/098s66 oxy; where R35, R36, R37, R38, R39, FADEPRA7(001214
R42, R43 have the neani ngs4frenti oned above. 15 In a
further enbodi ment, the present invention relates to
conpounds of the formulalc B XROR AR /NOL-Q
(10 R WO 2007/ 093366 PCT/ EP2007/ 001214 41 in which

oty e as dofhe eRle pedare Qb (Csbebabyb fG g or-atkory-

@@P@h)satlkﬂga ffonBeychic rp%eleMeB3rom tHeQ@rody: R32) R(R33),

resulting in a chemcally reasonabl e radl cal 5

preferably a bond or a linker havin to 4 ber s,
where the nenbe are sel-eet ed fr e gro
consi sting of 2, N(R31)), CO )(R33

l;

resulting in a chemcally reasonabl e radl ca

particularly prefgrably a hend or er g, to
4 menbers, vvheﬁhe rrem herg are sETj} ed frq ghe
group consi sti f 0, 5 N( R31) C(R32) 3)

resulting in a 10 cheni cal | y reasonabl e radical,

where the Iink as no or CO foups; R31
i ndependent |y o e anof her i -Cs)-al kyl; R32,
R33 15 i ndepen Iy of anot h H_'(C 1-C6)-al kyl,
OH, O(Cl 06) al kyl; Y C(R27) (R27’ C(R28)(R28) B
pr eferabl C(R29)
%sret n mgypddisipnp ‘a“eii@ﬁ‘é‘é'f?ﬁ( %PCE)Preoﬁ‘i‘éC“a}Pﬁth@F% CN,

5 Metl{yq:'e’(lgﬁ)médh@d' oxB! By B6ARIS0, Hhethper e the further

radical s and groups have ‘t'he “af orefrenti oned neani ngs.

iThearéodgoeny partitulatly praferahlyi hydraxy- (theng@ﬂQﬂ,é(lclfol)-mHyb. (Ci-Ca)-
alkgg}p (8 < %r zﬁl%?lr r%%nlocnyc C ?fn%%glected from the group:

A O O
j’@@’

10 where the ring system may additional be substituted once ore twice by F, CF3, methyl,

ethyl, methoxy, oxo, hydroxy; where

R35,R36, R37, R38, R39, R40, R41, R42, R43 have the meanings mentioned above.

15 In a further embodiment, the present invention relates to compounds of the formula Ic

(Ic)
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25 processes known to the skilled worker. Suitable
processes for preparing the conpounds of the
w0 pooe9izen of the general formula | are nenti oP€OEP2007/001214

way of exanple bel ow (see i4h particular nethods A B,
Ci, G2, b E,L F, G H I, J, K L, M N O P, Q R
S T, U Vand schenes 1 to 3). 30 A novel reaction
sequence for preparing the conmpounds of the invention

. OL t he general.fornula | includes the follow ng

in whigh dhemedningg 4 a1 | ati on of aromatic carboxylic acids

A’ ahbbyd 8 @ﬂnkd?rhﬁ(/i%EQQB}S HEh Btk avkde themémBerdatd R 18Med from the group
2007/ 093366 PCT/ EP2007/001214 42 position, to forma
dorsisting of h 8, 8OaPWIR3J ).d301 GR IR FP) dearltinging elremically reasonable
al dehydes or reagents which Iiberate al dehydes, such
5?"6 raf or mal dehyde, resulting in correspondi ng
HBSERbIY W 3F @MikeChavaiddPHy4 imemdetsd S/hefel thé nfe@iRrsdare selected

ydr oxyal kyl substituent in the (gosition ortho to the
famybg group cesisting ofUp, SQnNRAL) £QSR3gHRGB bresulting in a chemically

ti f the 5 correspondi ng bicyclic |actones

B%%%%%ﬁ@agﬁggtituted aromati c carboxylic acids which
partieularli yebterayial kydndsotfadinkerieaviing h td Henepdsird, mdiereotht iembers are
tqQ the carboxylic acid group, b limnati f )
seleced from)the giop gaBtBtneRf Qi e $iRE b CliB k3D Raw resutting ina

; c1a : _y .
B e L B B B O O ek
acid group, or where 10 appropriate of the

R31 SERERERLL Shegolie G CornEtbondi g

hal oal kyl -substituted aroyl halides; iii) subsequent
reacti on of the hal oal kyl -substituted aroyl halides
R32,B83h primary aromatic amines, and subsequent

i 7ati : : b
BB Ble R P LBkl el ekl
conpounds; and 15 iv) where appropriate further

reaction of the ridone-fused aromati u X

Y EREDORRE SRR b ORA IS COR O herrgratn GO D bng
on the substitution pattern of the conpounds of the
general fornmula I, the desired 20 conpounds are

R27, RBPT’aRB8R2B’r R29,|R2%fter the reaction in step iii), or

a further reactio Y I S ec ry where
aﬁbPEEQPQXBF?Wﬂ%?@5§ii2856¥%@hY¢ﬁ5¢ﬂegﬁﬁiv conpounds
of the general fornula |I. Suitable reaction
conditions for carrying out the individual steps of

wheret the furthsr eadeonls andegroppsotaws ghe aforementioned meanings.

The compounds of the invention of the general formula I can be prepared in analogy to
processes known to the skilled worker. Suitable processes for preparing the compounds of the
invention of the general formula I are mentioned by way of example below (see in particular
methods A, B,C1,C2,D,E,F,G, H,[,J,K,L,M,N,O,P,Q,R, S, T, U, V and schemes 1 to
3).

A novel reaction sequence for preparing the compounds of the invention of the general formula
[ includes the following steps:

i)  dimetallation of aromatic carboxylic acids alkylated, preferably methylated, in the ortho
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are known to the skilled worker. 25 Preferred

enbodi nents of said steps, as well as the preparation
W@R00T/02336¢ art i ng substances enployed in the sPEREP20aT/@01214

known to the skilled workerd2bel ow and nenti oned by way

of exanmple in said schenmes and net hods, and exanpl es.

This invention further relates to the use of conpounds

of the formula I and their pharmaceutical 30

os itions as MCH rec tor nd The
FRIBSLS e Rn i R it ERHRRA Al ih A FRIFor reagents
ﬂ:%'lﬂfeﬂft@al@é Cird%@ sach hybéryfo%alﬁeﬁyd%%sﬁqtmﬁ@l corres onding
2007/ 093366 PCT/ EP2007/001214 43 The role |\/C|}—)|

pubgtitusad atgmah@cafhewsﬁ agidsavtieh haye ar#@(ﬁf@é@ﬂ(xlvéubstltuent in the

g??s?tﬁégggxlth (t%J car, OX)ﬁlfa a%#degrfgg%\lﬂﬁg@%geg %p})dg’ﬁrg)at&ﬁrdégﬁ?a;\tfion of the

&drres &itﬂﬂgbicvahd)@ytoﬂémﬂom114e35ub2141619:d7a?om5ﬁdmbbmic(z@yds which
2003, 144, 4831-40; Review G, Heryvieu i n
avera hydsprgally sepgituept indbg pasition egtho toythe C@f@B{‘Yltfe%‘"d group, by

%}%&%aﬂ&?ofgvg@? 11). 5 There are also indications that

antagoni st’s can have a beneficial influence on
i) sdsequeht seactiel aff thel subssiontatbaromatic barhexylfocacidsmahiph bave a

AT NN - N P—

?&R@ﬁﬁate@f the th%%émIﬁf gﬁéy%h%%%&me%,, wgﬁ;?ngﬂa enal%(;l;ﬁﬁﬁélg. resulting in

mewgnmnamgsllal@m% Subﬁltutzd)awyiabﬂ)des,lo Conpounds of

i) ol Raf SRR L gt P i ST B

SHARS, ahld|sMbdeyjBent 2 y6lizakieh F theirdgilltit REctidieprodeste By hadition of base
of the sequel ae 15 associ at ed therevvlth Particul ar

tesgiue pyridanetfiped aromatie eppownds and hyper gl yceni a, -
iv) Wwﬁ@% t%nh&séékéégm ARSHASe-fuse FRAAEME ol

erance ection o e pancreatic
(3 cells - prevention of rracro- and mcrovascul ar

di sorders 3. sl i pi.dem and t he sequel ae thereof
res““’é‘ﬂéﬁt@§°“¥p8i‘m&%¢|‘b$§9mg‘ha?£roscl erosis, coronary heart

Depending on the substitution pattern of the compounds of the general formula I, the desired
compounds are obtained directly after the reaction in step iii), or a further reaction (step iv)) is
necessary where appropriate in order to obtain the desired compounds of the general formula I.
Suitable reaction conditions for carrying out the individual steps of the aforementioned process

are known to the skilled worker.

Preferred embodiments of said steps, as well as the preparation of the starting substances
employed in the steps, are known to the skilled worker below and mentioned by way of

example in said schemes and methods, and examples.

This invention further relates to the use of compounds of the formula I and their pharmaceutical
compositions as MCH receptor ligands. The MCH receptor ligands of the invention are

particularly suitable as modulators of the activity of the MCHIR.
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di sease, cerebrovascul ar disorders etc, especially

those (but not restricted thereto) which are 25
w@banraegides i zed by one or nore of the foll owi ngP¢HEPINT001214

- high plasma triglyceride4g8oncentrations, high

post prandi al plasma triglyceride concentrations - |ow

HDL chol esterol concentration 30 4. Various other

condi tions which may be associated with the rret abol i c

The polo OF MiSH o8 <o gAls piereopIace dite B HEga pelheocumented (Qu, D. etal
Nau?rg%éé’%%ﬁ ﬁP‘PTéH%% {’71\40&%?%@%419?8 Mo QOQhen Y etal.

sure *- ure such or ‘exanpl e (but not
Endbﬁﬁtdlcbgytmﬂ)zt Y, @4.69- 77;‘Bﬂ1d<mmmnlggm]6@hrléﬁa483lr4ﬁ Reyiavo (. Hervieu,

el 06 DS SoEREEN i Y. HGMRBAR 28, Fos-1.

Theé@f% fs¥ indi&t®fs thaf VAW LRAPEMSHs @hn hikR £hdnea6iaPihflubYdehdR centrally
- affection disorders 10 - schi zophrenia - addictive

relawil slinodterssuckas nior axdnepls, anBicthstatgpasientessipna(Boayslin . 6t al. Nature

vy BEESE R Sy R ek 5 1, gl feneal 7 aossi

Chak{)8. 8R€¢ Dirii€ De O /REUDODS; B9 SETS-29(0h ®yickf B Dedg Dee, Rest BOOS, 65, 291-
node of adm nistration and the clinical condition of
300x:-he patient. The daily dose is generally in the range
Conh%ﬁu%é) op tgils &gen%r% 1199311 yosté%g%g ‘io’%glj té% E}'E:thegt %ﬁ'd/&gprEQen%gn of
exanpl e O. 1 10 rTg/ kg/day An i ntravenous dose may be,
for 20 exanple, in the range fromO0.001 ng to 1.0
L. %Wg whi ch can suitably be adm ni stered as i nfusion
of 10 ng to 100 ng per kilogram and per mnute.
Sui tabl e infusion solutions for these purposes ma
2. Dibews mellitos, espemallyetypé 2 dinbotes, ingluding1hie prgyentinsi Qfé\XfF sequelae
, per mlliliter. Single doses nm
%ﬂ?‘ﬁﬂeﬂr&%fr%‘?”ﬂéxanpl e, froml ng to 10 g gf t he activ)e/:

PartiddHr@dp@ in this connection are
- hyperglycemia,

- improvement in insulin resistance,
- improvement in glucose tolerance,
- protection of the pancreatic B cells

- prevention of macro- and microvascular disorders

3. Dyslipidemias and the sequelae thereof such as, for example, atherosclerosis, coronary heart
disease, cerebrovascular disorders etc, especially those (but not restricted thereto) which are
characterized by one or more of the following factors:

- high plasma triglyceride concentrations, high postprandial plasma triglyceride
concentrations

- low HDL cholesterol concentration

4. Various other conditions which may be associated with the metabolic syndrome, such as:

- thromboses, hypercoagulable and prothrombotic stages (arterial and venous)
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Thus, anpoul es for injections may contain, for
exanple, froml ng to 100 ny, and singl e-dose 25
wo eoomiopabé ons whi ch can be admi ni stered oral | ypPCEERI907/001214
as, for exanple, tablets ord4capsul es, nay contain,
for exanple, fromO0.05 to 1000 ng, typically fromO0.5
to 600 ng. For the therapy of the abovenenti oned
condi tions, the conpounds of fornmula | may be used as
und itself, but they are preferably in the
Toﬁﬁﬁgﬁy IﬁﬁﬁPﬁhceutlcal conp03|t|on mnth an
acceptable carrier. The carrier course,

achedt pive sushapdos exaseple Mt npt reF@“’E?é‘rfb%‘ﬂ%l fellm% geardial
f d t
i S TR S0 R

a solidor aliquid or both and is preferably
formul ated with the conpound as a single dose, WO
5. PORHiaRR33ERatnk/skERAO7/ 001214 45 for exanple as a
tabl et, which may contain fromO0.05%to 95% by wei ght
odeM@ﬁﬁ@ﬁlve i ngredient. O her pharmaceutically
ac ances may |ikew se be present, including
1 %hyﬁbu%ﬁg%unds of forrmula |I. The pharmaceutica
codphabincensf e cidoaediamytamlirmon can be produced by one
of the known pharmaceutical methods, which essentially
coAtrgiondis¢ifistSng the i ngredients 5 with
bhyg ggically acceptable carriers and/or
excl prents. Pharmaceutical conpositions of the
i nwddittiondiaordetshose suitable for oral, rectal,
topical, peroral (for exanple sublingual) and
parenteral (for exanple subcutaneous, intranuscular,
intradermal or intravenous) adn1n|strat|on aIthough
FormplatigRsst suit abl e node of adninistration depends in 10
each individual case on the nature and severity of the
condition to be treated and on the nature of the
The aompouefh afmfanthef formuls bokdessagaracbiye theGipsired|biological effect

fornul at i d, co ted sl rel ease for
depegs GRBAMBIGT A1 PRI TR TS AR Gre AP HUSAprgh e intended us,
the Mb& 6F KNTiRistratich ¥Rthk @liAhcondidndA$hd patient. The daily dose is generally
juice-resistant fornul ations. Suitable coatings

in theesm&fawn Oth)lgagtcr 10 mgi(b@icedimprons 8.01¢eg tqﬁ(b@e) Befedaytapd per
hthalate
o OGS s PR3] BAE B pesonpus dos oy e o

exar@pleyiEthé radige fRNAO0Y kng:todc(i) thgaeg witidhhoan smiﬁﬂflacbe whaltistered as
Sui tabl e pharnaceut i cal garatlons fo

infugighiohl @ ng 4¢ 1 eyt llogram PH PFTIR AU é‘lé?)%l? gﬁ'JsSlOﬁ selptions for these
purp%ldg{}nﬁ‘f’c orft@h, %QBlnﬁl’e to X 1ca¥l GHAb %g to 10 mg, per

or ta ets eac |ch C |ns a defined
milldireu 8ingbf dasts hmasbnﬁam% fcorcerxpmpted frofn T mgﬁ:ulla g of the active ingredient.

owder ranul es; as solution o 0 suspen nin ., .
Thl il e Gechopeaiis S gl Gamah TP IDf o g single-dose
fon&natws%mémc&ﬂ be KiMhtRed orama es%@h ) rf@peaamw@ SaBTI&Y or 8gpsules, may
al ready nenti oned, be prepared y sui tabl e

contpima foreecsempies &lom 0. 05 to 1000 mg, typically from 0.5 to 600 mg. For the therapy of
the abovementioned conditions, the compounds of formula I may be used as the compound
itself, but they are preferably in the form of a pharmaceutical composition with an acceptable
carrier. The carrier must, of course, be acceptable in the sense that it is compatible with the

other ingredients of the composition and is not harmful for the patient’s health. The carrier may

be a solid or a liquid or both and is preferably formulated with the compound as a single dose,
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nmet hod whi ch includes a step in which the active

i ngredient and the carrier (which my consist of one
woroomoeBe@ddi ti onal i ngredients) are brought iPCDEP2007/001214

contact. The conpositions dfe generally produced by

uni f orm and honogeneous m xi ng of the active

ingredient with a liquid and/or 25 finely divided

solid carrier, after which the product is shaped if

necessa Thu for exanpl. e, bl ef, b
for S3RQAIE Byt SHTLGEY EREm TFim BiOSE P Sadarvageht of the active
mgr&ﬁ@tﬂubﬁﬁr gﬁaﬁtﬁgelﬁf?:%? UAthe suBiBARs ARRNIARWIRIR }Wesie'ih QR&uding other

nore additional ingredients. Conpressed tablets can
combeurpis@rﬂ fieretila byl heaibbemacngtutah eompmwrsd)f the fnvertidn enibegroduced by

one e %g%glpgma&gxrénq# g)gn‘ﬁaq%ﬁ,t\ﬁhlgﬁﬁ téeﬁ[y c& gﬂfmi’ﬁl%w ingredients
wuhOBHaHﬁmol@ngl@rac@mam@ EarfiefsGand ot eka@ipRnE0

active/ dispersing agent(s) in a suitable machine.
Mol ded tabl ets can be produced by nol ding the

Phawalngutécr?pfc%rgp?snllons bk dx'%%ﬁ 2@ {h'@sggtﬁtaibf %F b ergﬁgl topical peroral

i qui et

(for YRAMMO £001HH3H aﬂ@ﬁéﬁ%ﬁmzfdﬂ@iaﬂﬂﬂle sé&ﬂt&bﬁﬁcﬁtﬁmmhlar intradermal
conpositions which are suitable for

or infEayeNqUSHREMNIsHgHPMidhPugh bR masbiitad Eéneﬁ’ﬁcﬁé?a@ntsgem depends in
eachvm?lﬁ/li‘dlﬁpgs@'oﬂ e nétﬁll%satnd%g@erﬁ? Hpﬁl‘é&gn@lftlofl @6 BltrBatkd Whd n the nature

avoring, normally sucrose and gum arabic or
of tHercagaoand bf foamdlzplastd in eshwhse Kosepomsdatidns and epatad dlow-release

in_.an in r bas. ch. as at.i.n and
formyic8 al P8 oggy H A g BTk et i EEPGRi g to acid-
and %h’s!tltl@mu?e $eQistaRPfRRLEH Bhs. ZUFLME Shatdids Q851 SOHTAG lgfric juice comprise
referably sterile aqueous preparations of at |east

cellldnic as:onmmhlal@tfe mjmnylaacletatwhtbaiatar leyq@mfpé@mdmythylcellulose phthalate
ot oni

and $R08 HoFbi B st R 8 Ficingrdfipl RERAD ET o

i ntravenously, although adm nistration may al so take
pl ace by subcutaneous, intranmuscular or 10 int agl
Sultabip @b@mmeumqus@pwew@f PEth adMEHStIAtON &gkl eylnﬁé ol separate

umt? %\PC%% eg Qi’a lé' tsﬁlgse cHHERO F’lﬂﬁi lg"téthet‘évﬂ fFblc! ‘éﬁ&?gf Which contains

Fesul t on sterr isotonic Wt
a deﬁh&bﬁinodm’tjoé at &btt&)ne composnd ofofiosmulfa If dlsepowdﬂemm gmnules as solution or

generally contain fromO0.1 ta 5%0b
SUSp&E%po@ an-HSEEEF. NOPGAERONP i}gulgu?q Q§Eﬁy %‘ﬁwpggﬁef P{m@ter in-oil emulsion.

TheStdnfsRion®'m e&éﬁ} gl Micntishdaabe Prepaed HY Rl QUAMIY phitmaceutical
e%:ée flor m of aéll ngl - gse slu ppOS] ?oﬂ es. btg,Thfélse canpbe acetica

metmcbwhxchdndjydqna)atmnayhlpleﬁgtacbmlrxgmm aod gt qapréer (which may consist
vention Sﬁ)l|el

of OE%\PYr ﬁngfe adqwb@agwgﬁe&o eéltsgglée l& OB% ttlrétro conﬁat Jije cgmé)osmons are generally

produced by uniform and homogeneous mixing of the active ingredient with a liquid and/or
finely divided solid carrier, after which the product is shaped if necessary. Thus, for example, a
tablet can be produced by compressing or molding a powder or granules of the compound,
where appropriate with one or more additional ingredients. Compressed tablets can be produced
by tableting the compound in free-flowing form such as, for example, a powder or granules,
where appropriate mixed with a binder, glidant, inert diluent and/or one (or more) surface-
active/dispersing agent(s) in a suitable machine. Molded tablets can be produced by molding
the compound, which is in powder form and is moistened with an inert liquid diluent, in a

suitable machine.-
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the resulting m xture. 20 Pharnmaceutical conpositions

suitable for topical use on the skin are preferably in
W@ b@7f0m3n¢ of oi ntnent, cream |otion, paste, BEI/ED3007/001214

aerosol or oil. Carriers wHpch can be used are

petrolatum |anolin, polyethylene glycols, alcohols

and conbi nations of two or nore of these substances.

The active ingredient is generally present in a

R
comprl$eANie kD RbleaWhith Tbh@ir ANedsBortl &R 0P kG mula I with a flavoring,
Phar maceuti cal conpositions suitable for transdernal

normallyesscroanansbgum arabic éroragacdntl,iangipestples orhach edmpriseghe compound in
anhms%%tabuﬁ gorabonﬁét?gn1ilgse conaact mﬁtg the
Baereicnas gslatin ARt 81y ceipl AT pErosi &89 UM ABYS contain the

active ingredient in an aqueous solution which is
buf f ered where appropriate, dissolved and/ or dispersed )
Pharmagewficabepmpisitiang suisablelfos parestedaliagmanigsatignegompaise preferably sterile

saseof gl b Gh S Rng BPESALERS KA e SR Hotomic vt
the blgassf the iriténded sedipient. Theseqirepagationg aecpreferatilp athainistered

I I [
i 45, BOARE GFTGRIBIRI 5 ki O D<o, intramuscular o

: k 366 / 7 B
o B3 L RO il TSRS i R
with vditert dndguaksine the bgsubtémgedaletical sterfl€ end sotwmid wigh #lood. Injectable

nmet abol i sm nd they .are particul arl uitable for .
compqF G e TIoN S CORRIEaT i Dip FoRY ey Hafpgive
compourdf t er wei ght reduction has taken place in mamal s

and as anorectic agents. The conpounds are

di sti ngui shed as selective MCH 1 R antagoni sts by

t.hei PCity. it I Ject.. i.zZi
PharrigRllcal Qo3 ol Bor Rt S e BBl i lform of
singlepdodé elippeeiterisspTherd 2 an be phrlucédemixiag atleast vat abinpotdiat of the

| ow b] ockade of the hERG channel. | n addition, .
formulsy bwith pBg cEBRFFoTRIENtIQR! sl qamirs far ¢xample fRRqabulsy. gnd shaping

. in aqueous systens and thus particularly
ﬂwre%ﬁIﬁ%@ﬁghgbr 1 o pharmaceutical devel opnent. The

phar macol ogi cal effect is noreover achieved in in vivo

t est . del s.after. qral. _adm ni strat.ion.from .
Pharmggytica BRSPS GHiEH G.Lor LA o B s SR ARy gy form of
ointm&htO&arA lokiBn G h{, ARrodbl &t . TRk Whith Jaf e Gisé@ar@ petrolatum,

anorectic active ingredients. Further anorectic active
lanolin,ppl et denesglpéols,hilephplspad spmbinatipnoelelavo grgpore pf these substances.

xanmple..in the Rote Ljst h . 01 .
he affRReSpish{ieiedieralie Rresh B 2 FPRRLEor SLATRRL! rouage by weignt of
the composition, for example from 0.5 to 2%.

Transdermal administration is also possible. Pharmaceutical compositions suitable for
transdermal uses can be in the form of single patches which are suitable for long-term close
contact with the patient’s epidermis. Such patches suitably contain the active ingredient in an
aqueous solution which is buffered where appropriate, dissolved and/or dispersed in an
adhesive or dispersed in a polymer. A suitable active ingredient concentration is about 1% to
35%, preferably about 3% to 15%. A particular possibility is for the active ingredient to be

released by electrotransport or iontophoresis as described, for example, in Pharmaceutical
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may al so include active ingredients which increase the
energy turnover of the organismand thus lead to
waowriogle3dseduct i on or el se those whi ch i nfl uenckCT/ER2007/001214
general netabolismof the 46rganismin such a way that
an increased calorie intake does not |lead to an
enl argenent of the fat depots and a nornmal calorie
intake |l eads to a reduction of the fat depots of the
or.gan 20 conpounds are suitable for the
Reseab%gﬁi) giﬁé“ag in particular, for the treatment of
excessi ve melght or obesity. The conpounds are
further suitable for the roph%laxis and, in

The C@ap@mr&alcﬁthe fbanulatlt@ee disenguithad afoengfpéallelffeéisamétpé% metgbolism,

and thgkéreeréao 1c1{1?1 a&f‘&ér W%l(%hpﬁ l ' Z' n ggﬁlgglt aazr%ducseg]welght

after Waelghd Iﬁéﬁdtl@ﬁf’namdkbn gtalae in ﬂﬁﬂhhih@e’fﬁfd a& a-ﬁbfbcﬁﬁ agaitd) dhe @bmpounds are
the i nvention can be adm ni stered al one or

dlStlnglaphﬁdr?étSp]@ﬁtlw MEH Rearpgangsteby ¥l'\§,rrtlgg(rtox101ty, tilg small effect on
metab%ﬂ?llﬁllg%ﬁ?)hﬁ |thdir ?e%%lp effURS tlﬁ‘%ﬁ@a@gl refe QY CompBiinds of the

eneticla s on I 'sturbances
inventi¢n ghe wotabhte Hr tove bloehide)ofalsshﬁli(@tchdnﬁdt dlnend!dttkbn preferpidesmpounds
s.are 1. nedi caments whi.c

of sych 30 nedica
of theflprggiya épwe&@eabih?ﬁaﬁlabwwus e b wle@?%m%ltable for

pharnfa@éutfclaﬁdéﬁ'eﬁ%ﬂgﬁp triRf hgﬂfﬁdcbmg‘ijc%%§§ot iVR0ARVE QAR388 in in vivo test
PCT/ EP2007/ 001214 antl at herosclerotic

modehmﬂncanabwdmmlstmnoaﬁtonoWeléﬁtmlyramglmh@,less.
antiinflamatory active ingredients 6. active
ingredients for the treatnent of nmalignant tunors 5

The cdmpditidstchh 88BRAbIcedalony ©r iMeneslh@idrSwith ofifef iwéRzht-reducing or
ingredients for the treatnent of high blood pressure

anoregfic aegive ygrediepte divsthesamosecticRetiye wgradisits off thisdxpe are mentioned, for

exampl& dl}'nlfﬁeeR?‘{eé\%%t 1ch%5{e¥5?uhﬁ]ﬁlqrv9eq l’ﬁ%&ucfl a% %%?sb{ﬁpgg‘{er%géressants and

on of conp |ca lons C
may ad)sro iaslade haive dngrediontdivetiet @sreafe the enagy itwaovergif el «mgamsm and
r the treatnent neur odeg rative condit

fo [

thus g tp D ghi Gr-BaPER P5eIpIHosH I RIhdRTHEE | Uhroisasiad Beggbolipm of the
organfsilin’ abh A&V XQH&[ nINGERRY LAorid FhthMEdd R 916?&'%1@ EH §n EQhrgbMent of the

treatnent o I cament-, nicotine- or alcohol
fat depatsliand 2 @nrmal calorie intake leads to a reduction of the fat depots of the organism. The
compounds are suitable for the prophylaxis and, in particular, for the treatment of excessive
weight or obesity. The compounds are further suitable for the prophylaxis and, in particular, for
the treatment of type II diabetes, of arteriosclerosis and for normalizing lipid metabolism and

for the treatment of high blood pressure.
Combinations with other medicaments

The compounds of the invention can be administered alone or in combination with one or more
further pharmacologically active substances which have, for example, beneficial effects on
metabolic disturbances or disorders frequently associated therewith. Examples of such
medicaments are

1. medicaments which lower blood glucose, antidiabetics,

2. active ingredients for the treatment of dyslipidemias,
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14. pain killers 15 They can be conbined wth the

conpounds of the invention of the fornula I in
Wp2a00giogdsb@r for a synergistic inprovenment in RPEEEP2007/001214

effect. Adm nistration of #¥he active ingredient

conmbi nation can take place either by separate

admnistration of the active ingredients to the

patient or in the form of conbination products in

vvhic a plurality. of active ingredients are present in

oﬁ’étwgh?i?%é ﬁ? F@gicaﬁlreg aration. 20 Exanples of active
4.1 BpticsiRnhgents)i t abl e for conbination products are

listed below. Al antidiabetics which are nentioned in

5.t netlxnﬁa@mai@vectzm@gredmpﬂ er 12; all weight-reducing

agent.s o n |ch are mentioned in
6’t %‘gt”}ﬁ&{@%ﬁﬁ tgﬁﬁ’%gpea élg gﬁlaﬁh r]It urP(i)rBl d- 25 lowering
7agﬁuimﬁ)m%6mracﬁv@mgaamdr@med in the Rote Liste 2006,

chapter 58. Mst of the active ingredients nmentioned
8. hastaieringredientsfar thedeeptsacnd of highthdoadgpessies i onary of

U Ph
9. s kBl OR e im o WO Bpre " 12 TRDODE 2
10. nstisei ingrddichisdor thesreatnednt asd/of prevent i fepmipbiodtiong chused by
www. | ant u or idra (r HVR 1964) or
tﬁ@@@tea%w%&gM&%M%ASMW ENZ)VS) 30 Norzjl sk),
11, 8&ttvedfikeB@nisTorhe ARaln?ER n%o@e%fépaﬁ;’»@}ondmg' abl e

i nsulins such as, for exanple ubera (r) or oral
12. netiMeiingredigots falstheftmatmdpdeeses Iomnlma'&n(r&bta&xe)ous system

Oral -l.ynT ' h G@P:-1-d
N T R T g O e
14MhiakilWes 2007/ 093366 PCT/ EP2007/ 001214 49 have been

di scl osed in W98/ 08871 or W2005027978 of Novo
Nordi sk A/S, in WDOOL/ 04156 of Zealand or in

They }(/%0% &%&e&ﬁ%pﬁ%& %Houhgss F \%mbx{‘éf t‘ﬂg f@‘ﬁﬁﬁg‘i fh particular for a

arnaceu
synergfticeibiprygenign ogthﬁceéfm:tc Aalntmmemnmgcsfetﬂe e:rttve 1ngihéleac¢dmlﬁnat10n can
sul f nylureas

take piﬂ%@{ggﬂér @tnsggérgt%l elplt"g{rgtlfl er%afthe ngay&lggrs ies/ie fhsrRagient or in the form
of corhBTh&F prdindé AN Rich a plurality of active ingredients are present in one

pharmaceutical preparation.
Examples of active ingredients suitable for combination products are listed below:

All antidiabetics which are mentioned in the Rote Liste 2006, chapter 12; all weight-reducing
agents/appetite suppressants which are mentioned in the Rote Liste 2006, chapter 1; all lipid-
lowering agents which are mentioned in the Rote Liste 2006, chapter 58. Most of the active
ingredients mentioned hereinafter are disclosed in the USP Dictionary of USAN and
International Drug Names, US Pharmacopeia, Rockville 2001.

Antidiabetics include insulin and insulin derivatives such as, for example, Lantus® (see

www lantus.com) or Apidra ® (HMR 1964) or those described in W02005005477 (Novo
Nordisk), fast-acting insulins (see US 6,221,633), inhalable insulins such as, for example,
Exubera ® or oral insulins such as, for example, IN-105 (Nobex) or Oral-lyn™ (Generex

Biotechnology), GLP-1-derivatives such as, for example, exenatide, liraglutide or those which
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10 gl ucosi dase inhibitors, inhibitors of glycogen

phosphoryl ase, gl ucagon antagoni sts, gl ucoki nase
W@2a07023366 s, i nhi bitors of fructose- 1, 6-bi sphBGpRR20aTE01214

15 nodul ators of glucose tdansporter 4 (GUT4),

i nhi bitors of glutam ne-fructose-6-phosphate

am dotransferase (GFAT), G.P-1 agoni sts, potassium

channel openers such as, for exanple, those which have

rove ReS s sl s TR 008 U BAERTa AR SR RaRA: . oo

woo /B¢ M)Zeala%e ok m@wo@n/wm | JfiF@h four-peh) mrhﬁmnaé Alcétu@r(Symlm
enzymes i1 nvolved in stinulating gluconeogene5|s and/ or

Amylgll Rhaogeceotiyals)s and ety lefiedivs ypoglyaonisectipe gasdiets.
ucose fransport a f glucose reabsorption,

The a&h”i’anlﬁgrleg% s dpelpd rﬁ%ﬁbq Yinhibitors of protein tyrosine

sulfolji@eghatase | B (PTP 1 B), 25 nodulators of the

sodi um dependent gl ucose transporter 1 or 2 (SGL.T1,
biguadin®®) ,  conpounds which alter |ipid nmetabolism such

ti hyperlipidem c active ingredients and
megh?l?{igﬂ pi dem c active ingredients, conmpounds which

oxadiiztidididneed | nt ake, conpounds whi ch i ncrease
t her nogenesi s, 30 PPAR and RXR nodul ators and active
thiazoliggditi€ent s whi ch act on the ATP-dependent pot assium

gluco%@%?ggggg&f’t he beta cells. WD 2007/093366

7/001214 50 In one enbodi nent of the
inhibitory efglycogenghosmmsylassne conpound of the formula | is

l adn1n|stered in conbination with an HVMGECoA reduct ase
glucagqAnRRgods ych as sinvastatin, fluvastatin,

glucoRinddéartigators, |ovastatin, atorvastatin, cerivastatin,
rosuvastatin or L-659699 5 In one enbodi ment of the
IMHMHHWGﬁﬁD@ﬁﬁihﬁIN@&@ﬂﬂ@ﬁéeconpound of the fornula |l is

moa L PTG I D M L0 o o sterel
inhibitdr§| o gluthnine-fructose-6-phosphate amldotransferase (GFAT),

GLP-1 agonists, potassium channel openers such as, for example, those which have been
disclosed in WO 97/26265 and WO 99/03861 of Novo Nordisk A/S,

inhibitors of dipeptidylpeptidase IV (DPP-1V),

insulin sensitizers,

inhibitors of liver enzymes involved in stimulating gluconeogenesis and/or glycogenolysis,
modulators of glucose uptake, of glucose transport and of glucose reabsorption,

inhibitors of 113-HSD1,

inhibitors of protein tyrosine phosphatase 1B (PTP1B),

modulators of the sodium-dependent glucose transporter 1 or 2 (SGLT1, SGLT2),
compounds which alter lipid metabolism such as antihyperlipidemic active ingredients and
antilipidemic active ingredients,

compounds which reduce food intake,

compounds which increase thermogenesis,

PPAR and RXR modulators and

active ingredients which act on the ATP-dependent potassium channel of the beta cells.
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pamaquesi de, FM VP4 (sitostanol/canpesterol ascor byl
phosphat e; Forbes Medi-Tech, W2005042692), MD 0727

W@ Mocogdss@ | nc., W2005021497) or with conpouneGI/EB2007/001214
described in W2002066464 50 Kot obuki Pharmaceuti cal
Co. Ltd.), W2005062824 (Merck & Co.) or 10
W2005061451 and W2005061452 (AstraZeneca AB). In one
enbodi ment of the invention, at |east one conpound of

In one%@é@%%%&%h%g&g& gLISéé ’rogf? S%Hrr]lgg(mggg %c;rr%%la\l\f its tgldr{%llinistered in
combin@8bIvith 3A M GAY AL LEBZORRIbitoP Jubh 28 Jim $ab B4 o Qvasftifi SFravastatin,
or CS-011 (rivoglitazone). 15 In one embodi nent of the

lovastatin,eitarivastating ceri egtatinorosuasiapo wn dl-©1960he fornula | is
adm nistered in conbination with a PPAR al pha agoni st
such as, for exanple, GM578, GW590735, K-111,

In ond-enBolimeRIT-tHDihveritidRbt 88 8e cfpbiihdstahée Pl ERtad@inistered in
the invention, at |east one _conpound of the formula I

combingtiemyithiaghelesigral gbscrptiesn whibion syghtas. for sxamplepezgrimibe, tiqueside,

ha/ ' _ .
pamadh By RAEUR4 PAHaR0Y PSS @ bl BAPRIGLe: Forpes Mg eon

WO200804 34929, MP-GTB0(Micratsa Hes v 0R605 (021 49008/ vadB&8npounds as described

R R M LT T e N,

wo2lBeR9AA BN 0200EANABT A SRz NOCORRY TORT, 25
W2006018118, W2006018115, and W2006018116 or in

J.P. Berger et al., TRENDS in Pharnmacol ogi cal

Sciengces 2 244- 251, 2005. In on di . of .. .
Im ong RS RGN AR Pt Bt 878 SABBEME inG REPLIA g pemjnisered in
combingtiG§WitAiatPN e Gamtha 40HRE ARhia8 Yorktdingle FBAR iARbAA pioglitazone,

agoni st such as, for exanple, GW501516 or as
JTT-Sé?gs@lr 2625d0; R-483 or (WH20050PZhtaZoN® 2005097786,

W2005097763, and W2006029699. WD 2007/ 093366

PCT/ EP2007/ 001214 51 In one enbodi nent, at |east one

In onCanpsiitentadf thdhimvemion) helehstione acifipourst efthel farmula I is administered in
nmbination with netagli dasel} or with MBX-2044 o
i‘Q

co :
combigatien WihrtiPAR piphragenipsughahifat &e %&WP%?%.G%&’&H%S, K-111,
Ly@ﬂﬁ@?_ﬁf@phgﬁﬁ_{‘@%nventi on, at |east one conpound of

the formula [ |

is admnistered in 5 conbination with a
fibrate such as, for exanple, fenofibrate, clofibrate

or bezafibrate. |In.one odi nent of, t i.nventj.on, at. )
In ong S5m0 DR RS AREIST at et P Rt o e L dgmstered in
combmafith RathiaGRixéd PP ARNaIMIA %/zhslﬂﬂ'a Qg&%t shUE Bs, 355 exaiiple, muraglitazar,

exanpl e, inplitapide, BM5-201038, R-103757 )
tesaglitazar, naveglitazar, LY-510929, ONO-5129, E-3030 or as described in WO00/64888,
WO000/64876, W003/020269, W0O2004075891, W02004076402, W02004075815,
W02004076447, W02004076428, W02004076401, W02004076426, W0O2004076427,
W02006018118, W02006018115, und WO2006018116 or in J.P. Berger et al., TRENDS in

Pharmacological Sciences 28(5), 244-251, 2005.

In one embodiment of the invention, at least one compound of the formula I is administered in
combination with a PPAR delta agonist such as, for example, GW-501516 or as described in
W02005097762, W02005097786, W0O2005097763, und W0O2006029699.
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or those described in W2005085226. 10 In one
enbodi nent of the invention, at |east one conpound of

WQo b@7093pul a | is administered in conbi nat i onP@I/EP2087/001214
CETP i nhi bitor such as, follexanple, torcetrapib or
JTT-705. I n one enbodi nent of the invention, at |east
one conpound of the fornmula | is admnistered in 15
conmbination with a bile acid absorption inhibitor

f US 6,2
In onq G504 8B Ce R SRR QRS bR e n e ggpbination with
metaghidlasbst Wi 2084 3P0theOptidIPATO g&nﬂiﬁ@g@ﬂséﬁhn@@ﬁlsts

033100.9. In one enbodi nent of the invention, at |east
one conpound of the fornula | is adn1n|stered in 20

In on¢ Qrgpédh%tehp& tﬁ% EIR’CE}]@OlaY[gggt o%e %bh‘l Ol?l?(i (g tﬁg %OHIF.&Q lS aldﬁll?nlstered mn

exanpl e esev

combinatos wixhdi firate sath hd)€or exdmipld, (ﬁafnofataté,ftaxﬁtbr@tﬁ ®r bemfmd
of the formula | is admnistered in conbination with
an LDL receptor inducer (see US 6,342,512), such as,

, ri
nond S FURARL B NS, el L SE0glnd D (0 EER MR i
combmatipwwitth anfMTRenklibitonduah bs,ifsr @dmpié, SmelitagidenBMS-201038, R-103757
conbi natio 14 or(r) (onmega-3 fatty acids;
Orﬂmﬁ?§%¥9§%%ﬁ3%ﬁ%¥@§%§ﬁgghy| esters of ei cosapentaenoic
acid and of docosahexaenoic acid). 30 In one

enbodi nent of the invention, at |east one conmpound of
In ong ¢rabdciment of the inyenton, af srgirond compowshef thaforonila tstademnistered in

combi3gtitn b scel BRATEBIRSSs b Sor PRI JorBHBBRE TR o

the invention, at |east one conpound of the formula I
is admnistered in_ conbination with an antioxidant . )
In ongsgrabodiment ofrthe inyigplien, atioest ong sempowichef the formula [ is administered in

coms SRR o B5E R A B G LB, B8 k8 s
6,221 e Wd00bH 15468), Suehmml far éxansplediViRi K14drardhose as descrlbed in DE 10

i nati Wit n such as, for exanpl e,
20056??%#%%? OQBPgﬁgk(gﬂi In one enbodi nent of the
i nventi on, at | east one conpound of the formula | is

adm ni stered in conbination with a lipoprotein |ipase
In onerodbwdiment cfithéireentidmat kerstrope epmppurgd d)ighmﬁ(rl@laBs@)dmmlstered in

combination with a polymeric bile acid adsorbent such as, for example, cholestyramine or

colesevelam.

In one embodiment of the invention, at least one compound of the formula I is administered in
combination with an LDL receptor inducer (see US 6,342,512), such as, for example,

HMR1171, HMR 1586 or those as described in W02005097738.

In one embodiment, at least one compound of the formula I is administered in combination with
Omacor® (omega-3 fatty acids; highly concentrated ethyl esters of eicosapentaenoic acid and

of docosahexaenoic acid).

In one embodiment of the invention, at least one compound of the formula I is administered in

combination with an ACAT inhibitor such as, for example, avasimibe.
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10 In one enbodi nent of the invention, at |east one
conpound of the fornmula | is admnistered in

W@ 9niovassd on with an ATP citrate |yase inhibitBCT/BRRA7/001214
as, for exanple, SB-204990521n one enbodi nent of the
i nvention, at |east one conmpound of the formula I is
admnistered in 15 conbination with a squal ene
synt het ase i nhi bi tor such as, for exarrpl e, BMs-188494

or_as, des i.n W2005077907. nbodi nent, of. .
In one§raStRl Bl ghe TrePfoum 8L 196 @he. EXFRBRHT S Gy [y lmimistered in
combin8tiGFWitR 'aﬁtaﬁﬁ&ﬂdduﬂ suél%g) 'fd}?l:&hﬂﬂle\/\UP@ 1341I 1'799%%&' ﬂ’éégﬁherol,
ant agoni st such as, for exanple, gentabene .
ascortgagid, ypasotenbotselenitmof t he i nvention, at Ieast one
conmpound of the forrmula | is adm ni stered in
conbi nation wth an HW4A receptor agonist such as,
In ond éMibciaem! of thdinveritidH, &t 1884t dne bompoendesThRe foimita 1k aaﬁﬂnstered in
i nvention, at |east one conmpound of the fornmula I is
Comblaa%ﬁ’fhW§bérVétélT’l"hsucb@Sc@ﬁﬁK%l’lieoﬁtwlﬂIB@W%&%@1312
i nhi bitor such as, for exanple, orlistat or cetilistat
(ATL-962). In one enbodi nent, at |east one conmpound of
In ond dnebddirnent! of the insemtibm, af Ishst bael cdampmmdbifnhé foemuts Itib administered in
lnsulin In one .enbodi nent | easf one co nd of
combipfaOT WHha1ROpTOein JEAICTCRUHEHSYoH 2 okob FHATRFISN 07 M (39 1886).
a sul fonylurea such as, for exanple, tolbutan de,
gli benclam de, glipizide or glinmepiride. In one
In onceamimimenttof tht inv etgn, @hleast onpoempowfd afltke foymmrid lais ladingnistered in

comb LY S 1o o SRR Bt e TR BN, 6 30D
PCT/ EP2007/ 001214 53 In anot her enbodi ment, at | east

one conpound of the formula | is admnistered in
In onecasplisidiraentod thepinyentipngaigleast ope gempemts ofdhe fosmuladdppfministered in

| t
com RTS8, 0 OLSP) il PO, RARAR S g or s
describmﬂmiwmzx)omwwm a thiazolidinedi one such as, for
exanple, troglitazone, ciglitazone, pioglitazone,
rosiglitazone or 5 the conpounds disclosed in WO

In on%ﬁbh%%? ntJf tlj;\)-.r VE%%Y afleRR DRQEGHpERIINIahd RFmuldY is administered in

articu

combnﬁutmﬁr( Bith adlpbpmte:m@) aetapyrist4uclx as, Zorpxiampls igemyhtrent (G 027).
phenyl] methyl]-2,4 thiazolidinedione. In one
enbodi nent, at | east one conpound of the formula I is

In oneddRBJliGERITehd MveRity, Beleh®Bn¥tdhipound of the formula I is administered in

combination with an HM74A receptor agonist such as, for example, nicotinic acid.

In one embodiment of the invention, at least one compound of the formula I is administered in

combination with a lipase inhibitor such as, for example, orlistat or cetilistat (ATL-962).

In one embodiment, at least one compound of the formula I is administered in combination with
insulin.
In one embodiment, at least one compound of the formula I is administered in combination with
a sulfonylurea such as, for example, tolbutamide, glibenclamide, glipizide or glimepiride.
In one embodiment, at least one compound of the formula I is administered in combination with

a biguanide such as, for example, metformin.
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an a-gl ucosi dase i nhibitor such as, for exanple,

mglitol or acarbose. 1 0 In one enbodi nent, at | east
wop@7ogmspound of the formula | is adm ni st er edPCTEP2007/001214

conbination with an activé3ingredi ent which acts on

t he ATP-dependent potassium channel of the beta cells,

such as, for exanple, tol butam de, glibenclam de,

gl i pi zi de, glinepiride or repaglinide. In one

nbodi | east one co nd. of the formula |.is .. .
in anckerRECHGH s 3t S SOROGRG B 1R TomeHle ! ¢y ABE T nypepbination
with a%@%lﬁfﬁ?&@u@ﬂﬁg @Péﬂh%ﬁ?é’%pa%h%de'o? th@ higettion with a
onyl urea and 15 netformn, a sul onyl urea and
In onesarabdsiipent, atdpesy bhaitetepeund ofghef formila | is administergd dn gombination with
nsu

athla%qllllgbqegi/ogf SH%‘ as, ﬁ lﬁXFIﬁlpghﬁdglbeéog}eafl ﬁtaz%?e plo'gﬁlta%oge rosiglitazone or

the co Qﬁ’dé’(ﬁﬁlosedhn ve@ st7/410e7 6P Reddy 9 Reséch Bowhdation, ih particular 5-
adm ni stered in conbination with substances mhlch

[[4- [(3 tidiydre-d-methal4-oxgl2utirazonymetiaxyiphesyldmetayl]-3.4y
an i nhibitor of 20 gl ycogen phosphoryl ase,
thumO?éﬁ%BOS for exanple, PSN 357 or FR-258900 or those as
In onedgsissdiment, atﬂeasV\Bﬁ@@é}ﬁﬁdlﬁxZZ)f tMORBRARA A4 5dministered in combination with
V®2005073229 31 Xg?005067932 In one enbodi nent, at
an o-glycesidagsyigh r examplg, Tglisol 0T ACaTBatH ni st ered i n
In oné é?ﬁ'%cﬂﬂ%htoﬁ‘t l@‘jkstt Bne %Hgﬁgﬁrbf rtl?@ﬁ)?ﬁ*ngfa Ialﬁ"ééﬂﬁﬂétértea i H&Hbmatlon with
as, tfor exanple, A-7/0077, NNC 25-2504 or as descri bed
an act% mgremm)@ma@e%nahe M?&%eﬁdia@sﬁotamum wbamebofithednta, cells, such
nd, of. .t h ormul.a I.i adnin .St ered
a5, for e | BN R BH e LR CLAgh B Bl gheRisie R ey
In oneae?nbcfdi’xheﬁxﬁﬂ%s@ on&EEdABRIEZT thd -forRbA46Qdministered in combination with
WD2004063179), PSN-105, PSN-110, GKA-50 or such as
more then on¢ bEtheiaforoBE0ATH ZOBPOUNF? 084 TAPOBENatign With a sulfonylurea and

R e

insuli® 28SMIABMMO LRI BtD@og llfﬁo(ﬁaﬂﬁﬂﬁﬁﬁand\ﬁﬂ/&%ﬁlé’tﬁ WO
0248106, DE 10259786, WO 03095438, US 04067939, WD
04052869, EP 1532980, WO WO 2007/ 093366
7 i fornf 0141998141% t r‘é@ bination with
In O“eg%%@i‘g& é@g%%%é%i%ép 05%3?132 D 03080585, | omomation Wi
substaABE3OBIER Zmﬂuem BefRfit DL osAPo0E0R7 S8h a\s\ﬁo@@@@@ﬂg an inMgbitor of

AT M A

woz&ﬁ@%ﬂ%w@%&@@%@ﬁ&vo&&ﬂﬁ@@@@@or WO 26380352, WO
05080360 oder WD 5 05121110. In one enbodi ment, at

| east one conpound of the formula | is adninistered in

In onecé)rrrlTJl[))o r%telllt at leastt one compound of the formula I is administered in combination with

glucagon receptor antagonists such as, for example, A-770077, NNC-25-2504 or as described
in WO2004100875 or W0O2005065680.

In one embodiment, at least one compound of the formula I is administered in combination with
activators of glucokinase, such as, for example, RO-4389620, LY-2121260 (W02004063179),
PSN-105, PSN-110, GKA-50 or such as described in W02004072031, W02004072066, WO
05103021, WO 06016178, WO 00058293, WO 00183465, WO 00183478, WO 00185706, WO
00185707, WO 01044216, GB 02385328, WO 02008209, WO 02014312, WO 0246173, WO
0248106, DE 10259786, WO 03095438, US 04067939, WO 04052869, EP 1532980, WO
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an inhibitor of gluconeogenesis, such as, for exanple,

FR-225654. I n one enbodi nent, at |east one conpound of
W b@7093pul a | is admini stered in combi nati on RET/AP2000001214

i nhibitors of fructose-1, 65bi sphosphat ase (FBPase),

such as, for exanple, CS-917. In one enbodi nent, at

| east one conpound of the fornmula | is admnistered in

conmbi nation with nodul ators of glucose transporter 4

os0ssgz, kool gy QilaoB i ORs0B6es” e s Bt Sydpposes,

wooa‘l@mm ON'e ®IUBPI0 IMBND, 05863732 WO V309CIBIPHLD @4063 1oaewo0 01020327,
formul'a | is administered in conbination wth

WO 03060362t W@, 03000761t Wi A20K57udt WE045A KL pHE: 046139, WO 05044801,
wo L 1585988 e B i s A0 0] Sap IR o

051219eppound of the formula | is adm nistered in
conbination with inhibitors of di tidyl peptidase |V
In onq gpledipggpnt, ai st gae compowndafihef ormpfadlgg pﬁxﬁfqlﬁered in combination with

on intp i of dbons ot bl OB, MEHERVRRAAD Svm 610

TA-6666, TS-021, GRC-8200, GM825964X or as are
Inonq 3 biskEepIess 2 GE RSP DTS gimgered I Sombimation with

inhibiffrd 6ERZQ0. POAR osﬁga{sg P y for example, CS-917.
PCT/ EP2005/ 008002, PCT/ EP2005 /008004

PCT/ EP2005/ 008283, DE 10 2005 012874.2 or DE 10 2005

In one 80K a0 G B e B b TormE B R B Ear Lp Corbinaton with
modulafdtk BF lQE@sleanlﬁor&@Mf(dm DXYeh QE,Foflexb@hPIENOYEABIP.-0. Lee et al.:
(1113- 1), such as, for exanple, BVT- 30 2733 or

ArzneipgEersely I%nué Regss24 (1BoB3FEP0@hnpl e i n W200190090- 94,
W200343999, W2004112782, V‘0200344000, W2003440009,
W2004112779, W2004113310, W2004103980,

In ondRBEHhER(] Bdleas\One OOB POERISH, tha BI04 20mjnistered in combination with

inhib %é88%%8%5Séfrw“é?z%%%f?%%??w@%é%é%ﬂfﬁ%l 35 ard described for

exam 030 0A04HR041 52004037251, 02004056744,
2004065351, W)2004089367, 2004089380,
V0200408947071, = W2004089896, V02005016877 or

In on%ﬂ'ﬂ,g%(ﬁﬁ%grzzgtglpﬁsg O]US F?H}P%ur] ﬁ'ghgm*ag]{ i8 Iagl%%%i%tgr%% in combination with

mhlbmgr‘@f @@Eptmylwphaasel IWUPFLW)S swh 430 ﬁir%kzimghérﬂiidafgﬁptm (LAF-237),
phosphat ase | 1 B), as are descri

Sltagll@kla Ke O 31), saxaghptm (BMS 477118) GSK-823093, PSN-9301, SYR-322, SYR-

619, TA-6666, TS-021, GRC-8200, GW-825964X or as are described in W02003074500,

W02003106456, W0O200450658, W02005058901, W02005012312, W0O2005012308,

PCT/EP2005/007821, PCT/EP2005/008005, PCT/EP2005/008002, PCT/EP2005/008004,

PCT/EP2005/008283, DE 10 2005 012874.2 or DE 10 2005 012873.4.

In one embodiment, at least one compound of the formula I is administered in combination with
inhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (118-HSD1), such as, for example, BVT-
2733 or those as are described for example in W0200190090-94, W0200343999,
W02004112782, W0200344000, W0200344009, W02004112779, W02004113310,
W02004103980, WO2004112784, WO 2003065983, W02003104207, W02003104208,
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W200119830- 31, W200117516, W?2004506446,

W)2005012295, PCT/ EP2005/ 00531 1, PCT/ EP2005/005321,
w3605/ 007151, PCT/ EP2005/ or DE 10 2004 PGODBED07Z001214

10 I n one enbodi nent, at | &ast one conpound of the

formula | is adm nistered in conbination with

nodul at ors of the sodi um dependent gl ucose transporter

1 or 2 (SGT1, SAT2), such as, for exanple,

wori9eTsag a8 WOkt p3aBilHe L a0 008bsmos,

w020008987432 9032004089951 2002004083 960D Wb 2604089380 W02004089470 71,
PCT/ EP2005/ 005959, W2005085237, JP2004359630 or by A.

WO2Q040B281261, WD?QQ@@&HOIQUQ?OOS_(@WIS& Pat ents (2005)
15(11), 1531-1540. In one enbodi nent, at |east one
conpound of the fornmula | is admnistered in

In oneCamtidivabntOsx 1¢ast Bne B@ﬁpkhﬂrid(v’fiih@for@ﬁ“lqg; adiirister@d€n combination with
enbodi nent, at |east one co(r}poun of the fornula 1 is

lnhlblmmfmrgte@r baosing phnyphatasei IE(RERIRB), s descebed fr example in

wox i FRTES PV AP R Uty gt g pranosuoson,

PCT/BM)OGE)M&IQWGWEW@E//@HISH,Z)CT/EPQO(QS/m‘mBJIl(Br@m4 06542 .4.
| east one conpound of the fornula | is admnistered in
conbination with 25 inhibitors of acetyl-CoA
In onecé?'ﬁmlsﬁsﬁ 168 She céﬂg&m@% f thfor@URANMS ﬁdeiQ@l%d@nC' combmatlon with
described in W199946262, W200372197, W?2003072
modulatorydR1he 50dia8tdepehders ghicestiatispentr, | a2 (SEHST 1, @@T2) such as, for

0 f f [ 1 ni in .
exam e ARSI TSGRl aVE S MIRATE Foa0 B a5, dagpribed for
exam;ﬂ@ian@i@Oﬂ@@’ﬁS 17PRREX00453963) We20043296X aRP260511106¢€, as

descri bed in W2004074288. WD 2007/ 093366
PCT/E:RZQOE@,@G@@? 092905085837, dP3PR43SAGH PN ; L aldandlar in Bypert Opin.
f I | is adm nistered in
Ther. g&%@?ﬁ%@%ﬁﬁh ﬁéﬁ@hl bi tor of glycogen synthase
ki nase 3 beta (GSK-3 beta), as described for exanple
In onqahEEmORE #6555 2be CYBROTHI a0 u G864 9sHamd in combination with
0, W2005058908, US2005038023,
mo““%%gggéggégi 5 US2005026984, W)2005000836,
WD2004106343, EP1460075, W)2004014910, W)2003076442
)p087727 W20040461
In ong GERRTIRE RURROAHECRIRHE o dhsptP et i R RY dp Bmpipation with

mhlblfb@maf RitioRB-sWhditive 1@ghsé (HISID) dses@ibedrfol &tampié MWD /17981,
beta (PKC beta), such as, for exanple, ruboxistaurin.
W001/66531, WO2004035550, W02005073199 or WO03/051842.

In one embodiment, at least one compound of the formula I is administered in combination with
inhibitors of acetyl-CoA carboxylase (ACC), such as, for example, those as described in
W0199946262, W0200372197, W02003072197 or WO2005044814.

In one embodiment, at least one compound of the formula I is administered in combination with
an inhibitor of phosphoenolpyruvate carboxykinase (PEPCK), such as, for example, those as
described in W02004074288.
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10 I n one enbodi nent, at |east one conmpound of the
formula | is adm nistered in conbination with an
wenaonshé n A receptor antagoni st such as, forPEREPPOE001214
avosentan (SPP-301). In oné6éenbodi nent, at | east one
conmpound of the formula | is admnistered in
conbination with 15 inhibitors of "I-kappaB ki nase"
(KK inhibitors), as are described for exanple in
W2001000610, W)2001030774, 2004022553 or . . o .
In oRgEBRLTFR0! 45 0B EOBREIH 8’@1“%2‘3&%““8%“&8r’r'b&?mlama“on with
. Af i . .
o T RBEEN Pty RAILEY BEK 91800, kg ol
US20652222pe,dw020080865230 sWiQ2 006 PGS 8 G BAP200500534H, W0O2003078403,

woRllinried O T or 038 0-RRR TREROSIS G, R Eangro0s9s7

US200504 68801 W 02965000836 AWVTR000PIE3U3 NEPEHG06 95! W02004014910,
transcript influences enerz%%/)é met abol i sm anxi ety and

WOZRRX7644% WWOYPMRPST A2 hoc WOZN04RId 7. A. et al .: Hornone
and Metabolic Research (2001), 33(9), 554-558); 25
NPY ant agoni sts such as, for exanpl e,

In on@@hbédimene atllesd1lohe 6o padridofithe fdrdrubind is @dministesd|in bembination with
_yl am no) rret,h){(l,] cycl ohexyl net h}/l }am de hydrochl oride |

an inhdgipor pf pezeip:kinnsp G Resa (ARG beg), spshyas. 365 cxample SYRagéATin.
compounds, such as, for exanple, CIC 1682 (PYY3- 36
conjugated wi th human serum al bumin via Cys34),

In of2)EnBEdiMefi] er lewsaone eompolrMYF-tBS fomtmiutzhl is @admijinisfatedsn icombination with

vivo to serum al bunm.n) of those as. are descr)j [
an i BRI SSRROr 20EAPLBE R A dor SO SRR BP0k
(such as, for exanple, rinonabant, SR147778 or those

as are described for exanple in EP 0656354, WO o .
In 0QO¢BEIMENVB0IRAD POO 49MP 5bebsmsla | wedwdseerdig combination with

inhitsTS B o R ABATRES AR BBEgIg 14 redenp b KR SRRnA g
WOYHRI00862Y T 02¥PRIB303 0408 07 00MR26 63 60 WEBA005002183027069,
US6, 509, 367, W200132663, W?2003086288, \W2003087037,

W?2004048317, W2004058145, W2003084930,

LRI IGSIRIG3BERE QBEBRAREDS Rt b

modi2&8 40 BRAF6cocWARORMBEETE T |1k S thib2 04 6BOBRB example in W02005090336.
US20040214837, US20040214855, US20040214856,
W2004096209, W2004096763, W2004096794,

In a\P&%%Q%%Qﬁ%m,\/é@%%&%%%ouh@%@%%&@ﬁﬁis administered in combination

with CART modulators (see “Cocaine-amphetamine-regulated transcript influences energy
metabolism, anxiety and gastric emptying in mice” Asakawa, A. et al.: Hormone and Metabolic
Research (2001), 33(9), 554-558);

NPY antagonists such as, for example, naphthalene-1-sulfonic acid {4-[(4-amino-quinazolin-2-
ylamino)methyl]cyclohexylmethyl}amide hydrochloride (CGP 71683A);

peptide YY 3-36 (PYY3-36) or analogous compounds, such as, for example, CJC-1682 (PYY3-
36 conjugated with human serum albumin via Cys34), CJC-1643 (derivative of PY'Y3-36 which
conjugates in vivo to serum albumin) or those as are described in W0O2005080424;

cannabinoid receptor 1 antagonists (such as, for example, rimonabant, SR147778 or those as are
described for example in EP 0656354, WO 00/15609, W002/076949, W02005080345,
W02005080328, W02005080343, W02005075450, W0O2005080357, W0O200170700,
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W2004110453, W2004108728, W2004000817,
W)2005000820, US20050009870, W200500974,

wWOR0043846. 033- 34, W200411038- 39, W2005016286PCT/EP2007/001214
W20050071 11, W2005007628, US20050054679,
W2005027837, W2005028456, W2005063761-62, to
W2005061509 or W)2005077897); M4 agonists (e.qg.
1-am no-1, 2, 3, 4-t et rahydr onapht hal ene- 2- car boxyl i c

woiiioRe 746 350308305776, Woronaa9A HRARI0NTET, WA RTOSS.

USé, 5@')'9%5 W20b16 263N RO 2RI3ORE2 98, v O 20RRIYI 1, WDIe0404¥8) 7,
91752)) or LB53280, LB53279, LB53278 or THI Q

W02(NE2)&&145RW©20030@I49$® TBO2003084943, 5 ORARANS 87 rht WERE04013120,

L

won@W@@@m&ﬁﬂ@%mm148‘@‘@2@915@1%394856 W02004096209,
W2004112793, WOUS20050222014, US200501767

WO20H990 701 00040068 0RO 20 rBSBL 00006 8, US20040266845,

wo2qS 3, HSRdo4 S 3 0285 bopd LG EDbs20, Us20050009870,
WO2@MOW%’%§%8&4 1&&%8%3%1&3%?%8@050162586 W02005007111,
WO2EBORHEE 8 SLODH 0040 D2BHEIR S Do orRBs A0, WLDA063761-62,
wozé(ﬁ‘f)gli’fdb" %ﬁpben@%ﬁz@# €. g.

zoxazol = 6-yl)-3-[1, 5] napht hyri di n-4-yl ur
MC4 agbmdw@rg)dkﬂmmpdle2 (SS}BeB@ltb&B(Yna;p)ltha}ent-lie@@bwharaeld [2-(3a-benzyl-2-

e S B SR T

oxoet%gpd?lha& S(W@ 0€l/91/9®ir 2%8%56@@'0 33353279, LB53278 or THIQ, MB243, RY764,

| ohexy -di neth

CHIR17845 BT714l eftrrtbCWdhailam @I@Q@Peﬂ 15 WPBQ%QﬁOﬁs% WIOZ0P 818950

wor B0t a8l ORI ot H93E pEiBizscs

wozmeq)msmgom1¢emniwemsooseﬂzzal4 U3209501 2678 LU$20050164914,
Today 2005, 10, 1613-1627 CRF ant agoni sts (
US200 S0 146 R R0030 13 8088 DS 2o s toone NG SRRe35 a4 SvSagaaenzrer.
wOo28050932 416, x’bbg?@damb@%@oé 09&% Qﬁ@b@hbzz@@l%fbﬁsowzl
ant ag Onl St e.g. urocortin ocortin agonl StS WO
wozmmmm ms&aaomuo&mmmmoa@wozmﬁ[ogzz@@ M020@5049a5h EP1538159,

9 e 3 .
woz@&pﬁ@{ﬁ %‘woﬁé?ﬁa@ﬁ@sul f onyl met hyl phenyl ) - 2-[ 2- (2, 3-
orex1§fe@?ﬂt8ﬁ’in1£éd‘n‘1§ﬂﬂ% G- (2'-195&’1%%5‘2\6@261f@}ﬁiﬁﬁnﬂhaphthyrldln -4-ylurea

drochl ori de 01/ 8345

hydrochlorlde (SB- 334867 A) or those as are descrlbed for example in W0200196302,
WO0200185693, W02004085403 or WO2005075458);
histamine H3 receptor agonists (e.g. ABT-834, ABT-239, 3-cyclohexyl-1-(4,4-dimethyl-
1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt (WO 00/63208) or
those as are described in W0200064884, W02005082893, FR2870846 W02005037810,
Celanire, S., et al. Drug Discovery Today 2005, 10, 1613-1627);
CRF antagonists (e.g. [2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-4-
yl]dipropylamine (WO 00/66585));
CRF BP antagonists (e.g. urocortin);

urocortin agonists;
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MBH (el anocyte-stimul ati ng hornone) agonists; MCH
(mel ani n-concentrati ng hornone) receptor antagonists
W@ swetoxmsq for exanple, NGD-4715, 5 AMG 076, INBI/EB%ST7/001214
A-761, A-665798, A-798, ATE80175, T-226296, T-71,
GW 803430 or conpounds such as are described in
W)2003/ 15769, W?2005085200, W2005019240,
W2004011438, W?2004012648, W?2003015769,

B3 aagSo 03970 NETDI0A o BITuDBOS R thylpheny-2-2-(.3-
dimetNA2002Q00E-64toxy ) Wikg B AR B fo Iy dFSRRRSGRIEGW O 01B3FEIHA
e

agoni sts (such as, for exanple,
MSH {melanoqyse-stinplating hermingpagaisigiheny| ) - 5- ( 2-

MCHGHEL B3 S e i ALBEPRM g hegkrlom- e,

AMGYT61NBIBUS, BR61481665708YA G244A50) 0105, BA26296,189),, GW-803430 or
serotonin reuptake inhibitors %e.\g. dexfenfl uram ng&;

compeynds guaezssre Aeseaiped i WiIRP0RS1ade2n¥ P> WerBouN 2008015240,

7 : i 6.
oL T st ap s, OO e3P B B ogoasgrosss,
woz@o&mogzsowmomosmm&/@@0@3@3@4%@gmaeoxm(@gs;nmsgo%m744,
D- 3 BVT- 933 t r ri be
WO2‘$@%@%@%§@?9W%077001%2, %goggoigiso?sc |
CCK-WZRARAEE G Pas, Y&%Q%ﬂl%?%[41(4-cM@?c99,%0<§%%§%}(yp1?&ly§:ﬂzﬁ

receptor antagoni sts as are described for exanple in
cyclova2 BOH0BRI8EE:2-ylsarbbmoi -, edametbylindpdil i W} ace(i@mad Brifluoroacetic acid

salt (BT er20 SRR (0 SRl 5B PSRBT o604
serotoﬂ[rpﬂéhbtah@fdﬂim&né’z @f@%kﬁéﬁﬂ@ﬁﬂ%@%gds (tertiary butyl

. 6-benzyl oxy- 1-( 1 i sopropyl -
mixedpsereiorinprgicandawiedrenergic sogipayrsde g Q 8(1ad?% ne- 2- car

WO 01/,856 : - t
s+ RGPS A B8 SSEOR)bin B A DGR R
(WO 6D09ENMY ™l e, A-778193 or those as are described in
W2005030734; TR i st f le, EP 0 462, .
5-HT g rgceptop AgRsis (SHEL B Ssmeis %ep?-égéﬁﬁg%é;eorébpsre &p e flescribed
in w@N%@tat@v%m 68007700 1-8% 23 R0 56 BA 80 DV RI03W8 44238 W 242304 or

hew C.; "Rozhavskaya-Arena, Marina, G asso,
WO2(R08283%; Leptin agonists as a potential approach to
5-HT£ pe%elt)t%re gﬁtggo%stso gs a%g%géctr%'ed for example in W02005058858;
bombesin receptor agonists (BRS-3 agonists);
galanin receptor antagonists;
growth hormone (e.g. human growth hormone or AOD-9604);
growth hormone-releasing compounds (tertiary butyl 6-benzyloxy-1-(2-diisopropyl-
aminoethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylate (WO 01/85695));
growth hormone secretagogue receptor antagonists (ghrelin antagonists) such as, for example,
A-778193 or those as are described in W02005030734;
TRH agonists (see, for example, EP 0 462 884);
uncoupling protein 2 or 3 modulators;
leptin agonists (see, for example, Lee, Daniel W.; Leinung, Matthew C.; Rozhavskaya-Arena,
Marina; Grasso, Patricia. Leptin agonists as a potential approach to the treatment of obesity.

Drugs of the Future (2001), 26(9), 873-881);
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Drugs of the Future (2001), 26(9), 873-881); WO
2007/ 093366 PCT/ EP2007/001214 59 DA agoni sts
W@ 0093866 pt i ne or Doprexin); |ipase/anyl ase iPEl/BP200T/801214
(l'i ke those described for eXanple in WO 00/ 40569);
i nhi bitors of diacylglycerol O acyltransferases
(DGATs) as described for exanple in US2004/ 0224997,
W2004094618, W200058491, W2005044250, W2005072740,
DA 5 JP2885206492 or W2005013907; inhibitors of fatty
agnisis RIOPAGLRINEPASIOPIGMW: a5 for exanpl e, C75 or those
lipasePn YRR GAKiBREYsI(ike MBLOQALHBTOT eafiFIE PTI00/20569);
ol eoyl -estrone; 10 or thyroid hornone receptor )
inhibitaag;smiy dineylglye¢roh9-acly bransferaspy @ CKBsasdsseribed{osexample in

B T O M e

JP20080beizre ' WO20050 1390 7;her active ingredient is leptin;
.. see, for exanple, "Perspectives in the therapeutic use_.
inhibiggrs peiaity geid sgathasrdGiAS) such e forexample, Nt osdhose 3adessribed in

Woz(lgﬁ%gw, GCema, Expert Opi nion on Phar nmacot her apy
2 , '2(10), 1615- 1622. 20 In one enbodi nent, the
oxyntbmodilar, active ingredient is dexanphetamn ne or

anphetam ne. In one enbodi nent, the further active
oleoyl-¢5oB% ent is fenfluram ne or dexfenfluranmine. In

anot her enbodi nent, the further active ingredient is

si butram ne. In one enbodinent, the further active
or thyraid hedh @mretre¢eptoreagiondtsl saclo s, fidreaxiamphd: Kd3-2255 pnthoseeas described in

wo2df3%%. FErnat aco R R R LA MO BRI, WOZHD1 843 Por

wo2wwsebesabl y i nsol ubl e bul ki ng agents (see, for exanple,
Carob/ Caromax(r) (Zunft HJ; et al., Carob pulp

preparation for treatnent of hyperchol esterol em a,

ég%ﬁé!}ﬁﬁ I HEBAR : -xt)., 18(5), 230-6).

Inon r omaxalltémae f;L:ll-ar ob-cggé%%?%qleﬁgpspl%%ct from Nutrinova,

see, fc:\dwgalinblepﬁPeSﬂE@iiaésL inelse tgggnpglﬁtid ung rof dhipeint’ sSSaBndaldr, Javier; Gomez-
Ambrosr}, }Ja%'l;err;l I*Sr%ﬁ{;eck!_%%m%E Expert 6pinion on Pharmacotherapy (2001), 2(10), 1615-

1622.

In one embodiment, the further active ingredient is dexamphetamine or amphetamine.
In one embodiment, the further active ingredient is fenfluramine or dexfenfluramine.
In another embodiment, the further active ingredient is sibutramine.

In one embodiment, the further active ingredient is mazindole or phentermine.

In one embodiment, at least one compound of the formula I is administered in combination with

bulking agents, preferably insoluble bulking agents (see, for example, Carob/Caromax® (Zunft
H J; et al., Carob pulp preparation for treatment of hypercholesterolemia, ADVANCES IN
THERAPY (2001 Sep-Oct), 18(5), 230-6). Caromax is a carob-containing product from
Nutrinova, Nutrition Specialties & Food Ingredients GmbH, Industriepark Hochst, 65926
Frankfurt/Main. Combination with Caromax® is possible in one preparation or by separate
administration of compounds of the formula I and Caromax®. Caromax® can in this

connection also be administered in the form of food products such as, for example, in bakery
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30 Frankfurt/Min. Conmbination wth Caromax(r) is
possi bl e in one preparation or by separate
W76 at i on of conpounds of the fornula | BGEEP2007/001214
Caromax(r). Caromax(r) canédn this connection also be
adm nistered in the formof food products such as, for
exanpl e, in bakery WO 2007/ 093366 PCT/ EP2007/001214
60 products or rnuesli bars. In one enbodi nent, at
d east one conmpound of the formula | is admnistered in
p“’ugﬁﬁﬁpﬁﬁffgﬂsmnth PDE (Phosphodi est erase) inhibitors
such as, for exanple, described in W2003/077949 or 5
W2005012485. I n one enbodi nent, at |east_ one conpound _
In onex¢mipaskiment; atl2st oné somplerndi oftte ample lis atnimisteigd inpembination with

t|n |d [ 0 e
e s e S AL
wO2@0Hsoog4gent, at | east one conmpound of the fornula | is

adm ni stered in conbination with CB2 (Cannabi noid

receptor 2) agoni sts such as for exanple described in

In one%@&ﬁﬂléétgéﬁt@%sé Iop% P&rﬂ%‘%ﬂ*tﬁ@ frmufitl i g@@‘m&@r@d in combination with

oun n1n|stere
NAR- cmlmdmatd awid wicepror)Higofisissueinanfer exarpt desctibed oW 32004094429,
such as for exanple described in W2005101979. 15 In
one enbodi nent, at | east one conpound of the fornula I

In ond ecml?(qmn@hts EﬁE%‘i’ oh&c&f xﬂ?&f‘tﬂ’é‘fdﬂnﬁﬁ I 1§H%Qﬁét%d i B&hbination with
or exanpl e described in W20060 . In one

CB2 (€ahuoabimedrgceptor Qbagmmmsm@mﬁ@m@nmﬂe qldserlbeﬁrlmﬂ $20057143448.
adm nistered in conbination with 20 QOpi at
recept or-antagoni sts such as for exanple described in

In one/ROQfheH I ble &t ond\BZAPHARMAZRe formuliies atadéteRAtn céhbination with

| east one conpound of the fornula | is admnistered in
H1 (Hisamingae¢eprorvli) Eonipta siehi asdes exsmplp deseaibed i WO2005101975.
Endopepti dase such as for exanple described in
W200202513, 25 W2002/ 06492, WO 2002040008,
In ond/ARBERME0 22 eant oW 208ROMAGTAhe formatael ie ahmdhisteret] in abmbination with

| east Qne conpou d of adm nistered in
Bupropanpy syt asdRr %at“FP € er%&@m%%{)g%@@ modul ators such
as for exanple described in W2002047670. 30 In one

enbodi nent, at |east one conpound of the formula I is
In oneacmbcvdlmt:etr eblleasﬁ ovontrnpeuridoof thé famula J islafiminisseredfin ermbination with

Oplatg%crep 8n %n %%cerrent 2%25%&1%% 1118%126?‘)%15]%%” bed

WO2004094429.

In one embodiment, at least one compound of the formula I is administered in combination with
inhibitors of the neutral Endopeptidase such as for example described in W0200202513,
W02002/06492, WO 2002040008, W02002040022 or W0O2002047670.

In one embodiment, at least one compound of the formula I is administered in combination with

NPY (Neuropeptide Y) modulators such as for example described in W02002047670.

In one embodiment, at least one compound of the formula I is administered in combination with
a inhibitor of the sodium/hydrogen replacement protein such as described for example in

W02003092694.
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WO 2007/ 093366 PCT/ EP2007/001214 61 In one

enbodi nent, at | east one conpound of the formula I is
w@eawrdsser ed i n conbi nation with nodul at ors RPET/EP207/001214

gl ucocorticoid receptor sudh as for exanple described

i n W2005090336. I n one enbodi nent, at |east one

conpound of the fornmula | is admnistered in

combination with 5 nicotin receptor-agonists such as

for, exanpl e described in 004094429. | n.one .. N .
In on S M ot 16E51 DB SR B 5o RERL51 15 ALMIBRFASe dn pobination with
moduREHTS B fht QNG cdMic6RAITBEPr sAbh ¥4 foh exdWpIe dedRIRA N NDLH03690336.
reupt ake i nhibitor) such as for exanple described in

W2002053140. 10 In one enbodi nent, at | east one

conmpound of the forrmula I, iS, adm njst.ered.i. . . .
inoneCGRBRIERoR S A hRP Rl R RlsQy Saffiifesed i grppination with
nicotif SecePlor-ESITRE SuGLBot Bamplé desdtibedin WT2004097229.

descri bed in W2002053140. |In one enbodi nent, at | east

one conpound of the fornmula | is admnistered in
C [ 211 .0 ' ' ti. i . . .
inonGRLAALACR 0 Boe PR RAIRR € aB5hGed i gpmbinaion it

NRIs Q¥brefildephriheGOupfaRe ihibiOr)XEuchNbk fdr@xhRpletdektribedian WOQRM2AA53140.
O ONa Na FMVP4 JTT-501 CHOHIl JOo ; / | HON1t7
~~ O\ H\ NN d262570 / CS-011 rivoglitazone HO

In onexe%\bcgiment, at least one compound of the formula I is administered in combination with
MOA (E-beta-Methoxyacrylate), such as for example segeline, or such as for example

described in W02002053140.

In one embodiment, at least one compound of the formula I is administered in combination with

an antithrombotic active ingredient such as for example Clopidrogel.
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In one embodiment, the compounds of the formula I are administered in combination with
medicaments having effects on the coronary circulation and the vascular system, such as, for
example, ACE inhibitors (e.g. ramipril), medicaments which act on the angiotensin-renin

system, calcium antagonists, beta blockers etc.
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In one embodiment, the compounds of the formula I are administered in combination with

medicaments having an antiinflammatory effect.

In one embodiment, the compounds of the formula I are administered in combination with

medicaments which are employed for cancer therapy and cancer prevention.

It will be appreciated that every suitable combination of the compounds of the invention with
one or more of the aforementioned compounds and optionally one or more other
pharmacologically active substances is regarded as falling within the protection conferred by

the present invention.

Test models

Suitability of the compounds of the invention as active pharmaceutical ingredient can be tested
by means of various test models. Descriptions are given of such test models by way of example

below.

Influence on the MCH receptor in vitro; determination of functional IC50 values of MCHIR

antagonists

Cloning of the cDNA for the human MCH receptor, preparation of a recombinant HEK293 cell
line which expresses the human MCH receptor, and functional measurements with the
recombinant cell line took place in analogy to the description by Audinot et al. (J. Biol. Chem.
276, 13554-13562, 2001). A difference from the reference was, however, the use of the plasmid
pEAKS from EDGE Biosystems (USA) for the construction of the expression vector. The host
used for the transfection was a transformed HEK cell line named “PEAK Stable Cells”
(likewise from EDGE Biosystems). Functional measurements of the cellular calcium flux after
addition of agonist (MCH) in the presence of ligand of the invention took place with the aid of
the FLIPR apparatus from Molecular Devices (USA), using protocols of the apparatus
manufacturer. The compounds of the invention show a significant inhibition (>30%) of the

signal induced by the agonist at a concentration of 100 pM, preferably at 10 pM, particularly
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KB- 2115 I n one enbodi nent, the conpounds of the

wo eoomdaed are admi ni stered in conmbi nati on w tPCT/EP2007/001214
medi canments having effects6dn the coronary circul ation
and the vascul ar system such as, for 10 exanple, ACE
inhibitors (e.g. rampril), nmedicanents which act on
t he angi otensin-renin system cal ci um ant agoni sts,

S TR et e il

at 10 A€ adm ni stered in conbination with nmnedicanments

~having an anti inflanmmatory effect. In one enbodi nment,
Besidestbe fanepional dstivity itheals@peasibde 1o datermanmihaiagiinityelr the MCHIR

wceor R RSB B LSS, L5, ARl ins o

mvenﬁ'&Pﬂﬁ)W & ETh0tdTaessanar ¥ pMliphalkuRirigprbfenidty onless thhﬂﬂ 61300 nM, very
npounds of the invention with one or npre of

partlcalpﬂy erafereblyriddessdhgiolthed aadaeBprary @amoylaéldepr%ﬁerqbbf @f less than 1

oM. Ot her pharnacol ogi cally active substances is regarded
as falling within the protection conferred by 10 the
present invention. Test nodels Suitability of the
compounds of the invention as active pharmaceutica

i ngr dl ent e tested by means of various test

Milk Wf?g‘El @W&?l"?ﬂﬁ% are given of such test nodels by

way of exanpl e 15 below. Influence on the MCH

receptaor. in vit det e tLon | CR0
The anfFefiselipet Frgrad o f%@%@%ﬁﬁ%&zéﬁa Fﬁfg 3% e 2 howrs,the
test sxfrbg%gaéglﬁ ﬁgﬁ){mﬂtg%ggh{rﬁfe%%&ﬁﬂy Bf FR&TAB1L OB  byPgavage. The animals are
housed singly with free access to drinking water and, 30 minutes after administration of
product, are offered condensed milk. The condensed milk consumption is determined every half
hour for 7 hours, and the general condition of the animals is observed. The measured milk

consumption is compared with the vehicle-treated control animals.

The vehicle itself has no influence on feed intake. Preferred tolerated vehicles for the
administration are, for example, hydroxyethylcellulose (0.5% in water) or Solutol HS15 (5% in

hydroxyethylcellulose (0.5% in water)).
Feed and water intake of female Wistar rats

As alternative to testing the anorectic effect on NMRI mice, it is also possible analogously to
use female Wistar rats weighing about 220-250 g. The animals are accustomed to the
experimental environment before the start of the study. In one embodiment, the animals have
free access to feed and water up to the start of the experiment. In another embodiment, access
of the animals to feed is withdrawn 24 hours before the administration. For the investigation of
the test substance, the animals are housed singly with free access to feed and water. Feed intake
and water intake are measured continuously every 30 minutes over a period of 22 hours using a
computer-assisted system (TSE Drinking & Feeding Monitor). The measured feed and water

consumption is compared with the vehicle-treated control animals.
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i ne which expresses the human MCH receptor, and
functional neasurenents with the reconbinant cell
wo Rove/od33ek pl ace in anal ogy to the descripti onpGyEP2007/001214

Audinot et al. (J. Biol. Ceem 276, 13554-13562,

2001). A difference fromthe reference was, however,

the use of the plasmd pEAK8 from EDGE Bi osyst ens

(USA) for the construction of the expression vector.

The host 25 used for the transfection was a
Body pyeigld ainaf dligterduced obeserqad sapderd-feEmucsst abl e Cel I's”

(I'i kewi se from EDGE Bi osystens). Functi onal )
For thegsaiovessigations, orala G27RBled) micard wegke plthtwWdaningagekare accustomed either

o s BRERR B A A R PBRERTEs bl AR Bl

normaARed alits mideavby sicdllyatadbed abedy Wi of BBdIQS g, and the fat-fed
protocol s of the aggar at us manufacturer. The caonpounds

mice Rvetrerchedoenel dhous Ao Bhesanymplsiasaheused pingly, peththefsgbintake and
water %tal&cbfre d@grﬁlﬁﬁﬁﬁ%g@qw ‘é}hg%é el% E%f: 39%?& Ofe%fl afid water during the

concentration o

experip@nt.i cul arly WD 2007/ 093366 PCT/ EP2007/001214 67
preferably at 1 M very particularly preferably at 100

The te3MRIANYRIaYe ¥@hihiflerel bfdllyah layeRicRf fidaddvilys @éted By @bnparison with
Besi des the functional activity it is also possible to

t
the veBisteparitiok which 1#1dlvdedyin perallehShwrehirte itelé Srena fifiugnce on the feed
. Audi nat . , .
intake 4 AtorhilPhyarb Ko ec A TES9% tn Gildd or SO HSTHEM in

hydrogjeth@sdluldse(0)5%/4n watet)).clkbatrdspopdiag graipl of sifn m&sds kémor each
#%IO, nM  very particularly preferably of |less than 10
grouppidigtanduseq OBeseyMiSSr t i cul arly preferably of |ess than
I nM MIk intake by female NVR mce 10 The
Feed epnenmptionand waler consumptpr areglstarmmgdeeasivrny i the firgtiwesk and then
i f h S S
once WISk BURey ety bRbed fred Ml Trapde EopgcBpbh o Re bRE Rrighe s
measudyd grhalge. The animals are housed singly with free
access to drinking water and, 30 m nutes after

Blooda@dMpNsSird AkbPBefdfe arfdl AMCind FtEe REIRCRCINGRIIAH Y8R rmine serum
m | K. The condensed m |k consunption is determ ned

paramgtesy yhighiprovige infofmgation ahewfrehangasdn irtermypshiasy aetabolism. It is
.condi t [ j f
addltlﬁql& PP Sglgné S%r%?‘f’%’% t@t@dy rrt%%l ?cg]ge%rvtm %ﬁﬂh% Egi%g Thidmat b_?/qneans of an
impeddfdy Bksutoneait €00BENL methodni mal s. The vehicle itsel f
has no influence on feed intake. Preferred tol erated
vehicles for the admnistration are, for exanple,
. h %ox et hylcellulose (0.5%in water) or Solutol HS 15
ero{‘ﬁ/@ 'i‘ﬁqutr(vtyjY’HQet hyl cel | ul ose (0.5%in water)).

The aim of the micronucleus test (in vitro) is to examine whether a test compound has the
potential to elicit the formation of micronuclei (small membrane-bound DNA fragments) in
various cell lines or primary cultures, with or without metabolic activation by S9 liver
homogenate. The test system allows differentiation between the clastogenic and aneugenic
potential of a test compound by an immunochemical labeling of the kinetochores or by staining

the DNA fragments by the FISH (fluorescence in situ hybridization) method.

Brief description: The cells are treated in a 96-well microtiter plate with the test compound. The
treatment time is typically 3 hours with metabolic activation or 24 hours without metabolic

activation. Twenty four hours after the end of the treatment, the cells are isolated, fixed and
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Feed and water intake of female Wstar rats 20 As

alternative to testing the anorectic effect on NWVRI
WOrR@e/093366 i s al so possi bl e anal ogously to usePE¢ERR1087/001214

Wstar rats wei ghi ng about 6220-250 g. The aninmals are

accustoned to the experinental environnment before the

start of the study. In one enbodi nent, the aninmals

have free access to feed and water up to the start of

s SR e S5 B o ket rowey

expre&@iag b&”cérﬁ&%@é}owﬁ%r falRfigla0Vamk bPtel RObRig HRe E‘?O}Stﬂ&‘ion doubling
substance, the aninmals are housed singly with free '

compared edth tho négagife sontralal ke highess test eengketratimchaaldeshow not less than

s0% RS 5E B16 STESHEBF RO NBSL Y 1k AP By ¥ fpmpouna
is obserb ol IDipltMie iR tekmMeRdNE Shdudbé Edrtied Stewitk asdhrted coe@shtration. An
and water consug&il on is conpared with the

accurgie Hrteiled doscripléen elfie FSPerERNTE 19 beipEhoA nshs¥elders et al. (Mutation

/ | 214 68 Body wei ght gain of diet-induced
Res. zg)gé—sgﬁ)ggg;sl?%dar d-fed mce For these investigations,

mal e 7BL6J m ce 5 weeks old ni ng.age) .are . .
Evalu R A8 AT U1 RE PO CCioeaP e THET R dn B e e dperease i the
numbbCofell Githfriicraelel ik diseRbRATION0 é1Bat t¥EE Bhalzhble test

weeks, the normally fed, slimmce have typically

concenwaltdnedT ke toidy regardsdtas ppsitiboin thedolpwiaggasehe fat-fed 5
m ce have reached one of about 35 g. The aninmals are
a)hthesiedreasenigltlys nanbertdfiecllewith imitmkeclaind signdicant hyn¢akparison with
are determ ned, i nfli vi dual | Jhere is free access to

f i egRaY S EANP! BOMeRLOR WrebsdhF i nent. The test

b)S ARSHIAR Df i roAUTEINE HcBEaB86U @ Abiblogidalld rdleVUnE kLteAf) doncentration-
al ways tested by conparison with the vehicle control

wldbmnfdmstly bcccmeai:ionf\fﬂﬁﬂéb negativeentyedni cle i tsel f has
_ t e . |
A posts ST B Gk Sy Gy B0 D PRIy the

negative ¥ontiolhydr oxyet hyl cel | ul ose (0.5% in water)). A
corresponding group of slimmce is kept for each

Prefe@EPtdmunds 81 the HNHBIn ARARB I £ thE RRCtoARIANTBItI on and
wat er consunption are determ ned each day in the first

week and then once per week by reweighing the offered

feed and water, respectively. The body weight is 15
AMER8bistr ed each day. Bl ood sanples are taken before and

at the end of the treatnent in order to determne

serum paraneters which provide infornmation about
The aohafihesAMESi Ihtest isediesayingptleter agest compownd has mutagenic potential.

Brief description: A mixed bacterial strain (mixed strains, 6 different Salmonella typhimurium
strains with in each case a missence point mutation in the histidine operon) and the Salmonella
typhimurium strain TA98 for detecting frame shift mutations is treated in a 384-well microtiter
plate with various concentrations of the test substance with or without metabolic activation
through addition of S9 liver homogenate (accurate descriptions of the experiment are to be
found in the literature: P. Gee, D.M. Maron, B.N. Ames; Proc. Natl. Acad. Sci. USA 1994, 91,
11606 and Fliickiger-Isler et al.; Mutation Res. 2004, 558, 181 and cit. lit.).

Mutagenic test compounds cause back-mutations and thus restore the functionality of
endogenous histidine biosynthesis. Mutated bacteria are thus able to divide and expand to

bacterial colonies,
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additionally possible to determ ne the body fat
content on the living animal by neans of an i npedance
wore@sesnent ( TOBEC net hod). 20 M cronucl eus tRGI/EP1I007/001214

vitro) The aimof the mcrdhucl eus test (in vitro) is

to exam ne whether a test conpound has the potentia

to elicit the formation of m cronuclei (snall

menbr ane- bound DNA fragnments) in various cell lines

OJ. pri tur wi.th or . w t.hout t abol | .
Evalogfioft L Rt isishasef Pactfhiol drolinsiynalemopens abihe byeierpy then
enzynidsl Q¥Eigdbitd 81 @BIgraWihdRe i@V RER réf, ﬁJeEb‘H ﬁﬁﬁ@ 'nfedﬂﬁﬂi falls and the

aneugeni ¢ potential of a test conpound

color pﬁ’fh@r@dé%mdtcatorI(b@chrﬂgomurphbclkanget t‘r@mmaé@vxo}et byyellow. The test is

t he flu rescence

regarditYstbo e 141Re RORpE IVRRR wera Folb! cHdobt IsiBRERET B
conce@thtién mbﬁaaﬁefsaagrﬁﬁlcdnﬂ %y%@nl\pﬁhbormvﬁh eHel dodtropl ate wi th

t he test compound. TK treatment time is typically 3
Prefell?éﬁ‘éo?nqﬂdntls BBitRBMN dnfioRGld ﬁ/e%&flwm%e AMBO gt t hout

met abol i ¢ 30 activation. Twenty four hours after the

end of the treatnent, the cells are isolated, fixed

and WO 2007/ 093366 PCT/ EP2007/ 001214 69 stai ned. The
Cytotexicidy tpgiscity of the test compound is assessed

according to the relative cell growh expressed as

percentage growth or taking account of the doubling
a) LDH mkases popul ati on doubling conpared with the

negati ve control. The highest test concentration
The afifn0pitd 161 00Y MOH (1R &% 8d15Arog3ReF HilbsY s ek@hirfe, widther a compound

shoul d be the concentration at which a precipitate of
damagasdhe ideerisy phthgregll svallsandmay fhusicaue pell deatle

det erm nati ons should be carried out with each test
Brief desqophiem: dihied D H Antivigic whichteatedethaict i dupbesatantgtdno theafytosol due to

t he ex| t.o be und, i n Kirschs ders et al. ..
cell afriaeS R R by CSlgfhets R s e A EE R b oo Tanpline. ity
microfiter$/6ft tHe Bhltn@e stpuFRAthSidre Fi QB 2RI ixSPWRH ¢hd &aétﬂﬁ%hﬁﬁm (LDH

as the increase in the number of cells with

kit, Reghey Mlenaham) imaceardanse with éheomanyfactuessls|isfoamation. dOH catalyzes the
conve?s’g%“ Sf gptla{% Jlﬁ) Cﬁsyr@\gaté: cﬁlﬁ'ﬁ{éhtfn%t N%Irl‘)c% 151;9&0%8 % N'Aﬁ%H{PHé The latter in

d as ng cases
turn réduces anderithe trhhlemﬂﬂf&he addedelidphovist ha liftesvisnaddediyelldw tetrazolium
sjgni ficant by conparison with the negative control
salt tO(tE?JF fmegalynt r eat ed), or b) the nunber of
m cronuclei is increased to a biologically rel evant
Evalugtiens rfthe fermrazanis qantfied be peatising|the ahsorignat 192 nMue & with

TECA@%FEEWN% H%)r ol . 15 A positive control nust show

ally significant effect by conparison
Preferrecf comlpounds of the invention show no significant increase in LDH activity at
concentrations below 10 uM. Particularly preferred compounds show no increase below a
concentration of 50 pM. Even further preferred compounds show no increase below a

concentration of 250 uM.
b) Intracellular ATP content

The aim of the test is to determine the total intracellular ATP content, which is a measure of the

energy level and thus the vitality of a cell.

Brief description: 100 pL of cell culture medium are mixed in a well of a microtiter plate with

100 pL of the CellTiter-Glo reagent (following the manufacturer’s instructions: Promega
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negative control. Preferred conpounds of the invention

are negative in the mcronucleus test. AMES || test
WQQoThe336é m of the AVES || test is to exam ne RBEPNT/@D1214
test conmpound has nutageni @lpotential. Brief

description: A m xed bacterial strain (mxed strains,
6 different Salnonella typhinurium strains with in
each case a m ssence point nutation in the histidine

orn.a nel.| typhi nmurj train 8
TechitB81 TMEGE o g 28, B B BPontei| iRl sty culures e
shakeB&f rowh temPeedtafel oD miRhted SndMhbh incAbated forC@NA R AUNLPTHR

of the test substance with or w thout netabolic
lumingseengasiped hasstebiligedh additi on of S9 |iver honpgenate

(accurate descriptions of the experinent are to be
Evaluatamdl Hedumires¢dnce isatecorded, Inte Gating Dvéd oneseamd (B.gNwith TECAN
SPECﬁ'ﬁﬁlﬁl Proc.. Natl . Acad Sci. USA 1994, 91, 11606 and

PO US| er et al.: Mitation Res. 2004, 558 181

and Clt lit. Nhtagenlc test conmpounds_ caus

Prefepsed: kompaunds eﬁ cdRYERRD She w80 Siaa 47! fedHeiaToRaRg A Pdgvels at

conceﬁﬁgﬁ’&ﬁs e ! oqiﬁl"g gz%%h:gr%ﬁgﬁglpWﬁ&t Slggg'g)frteﬁﬁétﬁ)n below a

concentrhdon efSSO M. PO fi8isB pre fdeSt/ dﬁﬁﬂﬁﬂﬁd@ﬂlbﬂﬂrﬂo redQction below a
uat If there is enhanced bacterial growth

“”quHP?ﬁP?ééghﬂkﬁl ons of the bacteria, then enzynes are
digested in the growth nedium As a result, the pHin
the mediumfalls and the color of the added indicator
(bronocresol purple) changes frompale violet to

¢) Neytedliredwptahe test is regarded as positive if the
nunber of wells in which a color change is observed

The ab& of theaedr¢etmedsurenthe nptakassewsiabradf(NRg nhiloythdlysosomes/ endosomes
ht e control., . Preferredq conpaqunds. of
and VRGNS ¢ BAEGHS lér%}rlllﬁ]égsa‘t GUABUIAVE FEasES e RUBGRer and Vitality of the
cells. Cytotoxicity tests a) LDH rel ease 10 The a|n1of t he
test for LDH (|l actate dehydrogenase) release is to

Brief ?ﬁsg%gﬁ ‘Ai"h%tﬁ'%ﬁ r% \%)sﬂp(? Uvntﬂ ISGGHLH&% eﬁ)r%ﬁ%té(f%h%%@'l&tg P&ffer solution

hus cause ¢
(PBS)jaaﬁlQhétﬂiatddlwnH'm@O LtDIdf ded WRirhediwhiac B7 ¥hiney l&nhiilleﬁdtﬁtfnosphere with

. ernatant_fromthe cytosol dye to cell damage is
7.5% faen fi@efl%yfor:%%ePﬁSnéﬁFythewbew, $he;NR mediumdy refpqyed and the cells

are whshEd LAH!1 SDAPOLPS . fedinbal ofHEFBY 1595 R0W0Lq bEdditod UF &actly 150 uL
supernatant are renoved and m xed t € react

of an sthhnrlighavi4]l laDétic acid solution. After shaking for 10 minutes, the dye is extracted

from the cells to give a homogeneous dye solution. An exact description of the test is to be

found in the literature (E. Borenfreund, J.A. Puerner, Toxicol. Lett. 1985, 24(2-3), 119-124).

Evaluation: The absorption of the dye solution is determined at 540 nM using a microtiter plate

reader as difference from the absorption of the ethanol/glacial acetic acid solution.

HERG channel blockade

The aim of the test is to determine the concentration range in which the test compound blocks
the cardiac hERG channel. Blockade of the hERG channel, which is responsible for the Ikr

current in the human heart, is associated with potentially fatal arrhythmias.

For expression of the cDNA encoding the hERG channel it was cloned into the pPCDNA3 vector
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15 kit, Roche, Mannheim in accordance with the
manuf acturer's informati on. LDH catal yzes the

W@ aweysson of |actate into pyruvate. During tPCHEPNAINGI214
is reduced to NADH H+. The7Ratter in turn reduces,
under the influence of the added di aphorase, a
i kewi se added yellow tetrazolium salt to the red
formazan. Eval uation: The formazan is quantified by

..measuti ng the absorpti 492. nM.( e. W t 2 )
it RN es B frooplan g Heb AT PR 4 88 st ColliEbppeRockville,
MD) WweéarinkRbted |&@1Wg Nipofdcehitihé IBC@IBRI? as@nd DsladebINAOLWiYH thé hERG

at concentrations bel ow M Particul arl 59 preferred

He

cDNActndhwslastps! usinpombs (Wlbé}réw klandoNde ADP seimk). HO cells with
stable%QBMsmgﬁ/ Sﬁthle Wghz&nglf& rre glt&r%%g%g—g%]\/ﬂa ol?gplgc}lum which was

rease ow a COI’]CGI’] 1on o

suppldmérted &ith U9 nAe b@OﬁkeeﬁumThe( ponioilin/dtiepton®Rin arkd $00 pg/mL G418
deternmine the total intracellular ATP content, which

in an @tgloaphﬁéfagﬁ?%ﬁ 81/3% &2r5eREIQKde. evel and thus t he
vitality of a cell. Brief description: 100 L of cell
The celid selectsdferiiha patchelamx e@ermneat owgistedsd am aplastistsuppert 18-24 hours

. h T -

beford R RER chomaPas! e ers e eEe RETBPbmugs buape whole-

cell vaiiar 60H3 path Riabi F-R2AMIGLOGIRD 4n Akdpatels DOOR ainpBHtd @{xon Instruments,
No. 228, CellTiter-d o Lumi nesent Cell Vi abl lity

Fosterdsigy\(A). Tie elegirodgsd3-camegachimsnesistarce) @@mr@m?}bframuTWISOF glass
caplllérﬁers (%’J}]M8§10ﬂqgsthﬂﬁé}lt fé@@ttateldlbf | ze%dr(%ﬂgfh%}t IIBJER{C' solution

| 'Um nescence s gna as S
(120 rﬁhbpdtmmamﬂae B(SmmmldédlMlNHQ@(j?PaSImM HEBESphenM MgCl2;

adjustps i @S wgb }ﬁ%ﬁ}] J}Egél?t(’h ghqnﬁg R%g%uag% H@ug by a positive voltage
pulse B09AVH 'f&ﬁi%edrt%%ﬁégaﬂoe Bﬁlsé 080 AV drRIVARE SecBlded for later analysis. As

concentrations below 10 M Particularly preferred
soon asdhep bR Gischg el cnoented thg ¢edinflusbbdwith the cordroh selatiow Al 30fmM NaCl,

s mviSgheuRT NPy Sl ofeCl TP oS g R gy, 1 mvt caci2

adjustb@td pral7.4 @ith WACEKEs thBleath® cefl i$ pafilsed tvithdhé @stE@@spuRd dissolved

t he upt ake of neutral red (NR) into the |ysosones/
in the apenssemizgl solution (by dilution of a 10 or 100 mM DMSO solution of the test
compound so that the DMSO content is no more than 0.1%). The current is followed
continuously until no further changes occur. The same procedure is repeated with increasing
concentrations of the test compound. The maximum amplitude of the hERG current is measured
in picoAmperes (pA) for each concentration and for each cell. The maximum amplitude in pA

for each concentration of the test compound is compared with that of the pure control solution

in the same cell and calculated as % of the control value.

Evaluation: The test compound is tested at various concentrations in 3-5 CHO cells which
express hERG channel. The IC50 is obtained by use of nonlinear least squares regression

(GraphPAD Software, San Diego, CA).

General selectivity

In order to minimize the risk of unwanted side effects, it is desirable to keep the nonselective
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and vacuoles of living cells, which is a quantitative

nmeasure of the nunber and vitality of the cells. 15
w®riogozescri pti on: The cells are washed w t h BEGDEPR2007/001214

a preheated phosphate buffé& solution (PBS) and

i ncubated with 100 L of the NR mediumat 37Cin a

hum di fi ed at nosphere with 7.5% carbon dioxide for 3

hours. After the incubation, the NR nmediumis rem)ved

and the I shed with 150 L of PBS.,6 R
ettegion tiglopisaly SmpQTTS NS B R (6 BT TP NRAEE YR A enzymes; for

listsS %]eeafbr%kélﬁglgl WaliREledld, ACEAI; %ﬁ%'lﬁs&f%i&}l T&hy 2005 efO 1421-33 and

akin 10 m nutes, the dyé is extracted 20 from
Rolkahd Q@It Ials k Magh. Chem. a%ﬁogén@iﬁ}sbﬂﬂébz ah activerphapmacsutieal ingredient
o 158 HEEE neb bRl Qg Ry S04t Bt svtems can
carrle@tdut by 98%ousdptdaldled séAfcel 2y Cerky, El*alﬂtﬂibb n: The

absorption of the dye solution is determ ned at 540 nM

Thet&%e BufdsBrEAOivE forﬁ ﬁh@forﬁﬁ?éjleéxhﬂﬁt qls Eél@ét%%CHerﬁntagomsts

SOI‘ ptl on O e et hanol /g acl a acetic acid
selestdﬂit)t fiactors dfERE@ash3h pedfedablyokfd @8, ma&: prhterabilyroH30¢ 4nal even more

e B e RS S B AT v
sero%rﬁ’ﬁ k&gﬁto%uﬂtﬂ%s hERGHE Bammed recwﬁtbf)hmh&aﬁlﬁé P&YRBioR s Ebth s (e.g. the

current in the hunan heart, is assocl ated
Ml mctehtOp)otadmmrglq ipcapersubtpehie i Rglphata), sodpime ard ealcigm channels

ncodl g the hERG channel it was cloned into
(. gtﬂ‘g Lp% \}lgt:f 2007/ 093366 PCT/ EP2007/001214 72
(I nvitrogen). Ch| nese hanster oocytes (CHO Anmerican

Tyge Culture Collection, Rockville, NMD) were
Solytnkitydp agueoys §¥5'¢1BS | i pof ect ami ne (G BCO' BRL, Grand

. " ! .
a2 1308 <N GRS b st o
(repe@ducibleyi pharmatobdgienl effpeteSalubiitiof int dymeBR@schswar be Weteemined by

vt By o 2 TR A S0 MRS B Ghinei solatiiy”) nd

metR&AY Whikh 'irﬂ/e§t‘ig'a%’{h‘é W GbRidR O 898 iDéamplSAAS] an dqudibrium is set up
at nrosphere of 95% air/ 5% carbon di oxi de. The cells

Cﬂmeh@meMMQWUMhéﬁbatch cl anp experiment are seeded on
L upport 18- 24 hours before the experinent.
currents are recorded at roomtenperature
by t he mhole- cell variant of the patch clanp
t echni que usi ng an Axopatch 200B anplifi.er

A TINIEO Roiiinn 67 tdestasmppiid (45 maky0.5 Pha ‘ehigeis A L200311gof an aqueous
test SERA0H (Be Mok a6 Gtrered Sale® PR, & 1,791 2ih, Y dseft0Al03R81, pH 7.4) in a

96-well microtiter plate, and the turbidity is measured at the resulting theoretical concentration
for the test compound of 6.25 uM using a nephelometer (e.g. Nephelostar Galaxy, BMG
Labtech). The concentration of the test compound in the aqueous test solution is then raised to a
theoretical 12.5 uM by adding further DMSO solution (2.5 mM; 0.5 L), and the turbidity
measurement is repeated. Further additions of DMSO solutions (1 uL, 2.5 mM; 0.5 uL, 10 mM;
then 9x 1 puL, 10 mM resulting in theoretical concentrations of 25 uM, 50 uM, 100 pM,

150 pM, 200 uM, 250 uM, 300 pM, 350 uM, 400 pM, 450 uM and 500 uM) with turbidity
measurement in between complete the measurement process.

Evaluation: The turbidity values from the nephelometer are plotted against the theoretical

concentration of the test compound in the aqueous test solution. As soon as a significant
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capillaries (World Precision Instrunents, Sarasota,

FL) and filled with the pipette solution (120 nM
WEi0aesideenm aspartate, 20 nmM KC1, 4 nmM Na2ATP, BCTEP2007/001214

HEPES, 1 nmM MyCl2; adjustéd to pH 7.2 with KOH). The

hERG channel currents are induced by a positive

voltage pulse (20 mv) foll owed by a negative pul se

(-40 nV) and are recorded for later analysis. As 15

GG L ST IR e
theoréi‘%l?i%@@&mtra%oﬁ“ﬂh%@?@f o’eﬁcé’ﬂ‘ﬁaﬂgﬁ BSlowl(idisthtddce TR, thelsdﬂ%lllty limit

adj usted to pH 7.4 w NaOH) is stable, the
of thedest Icomsom;i mub@aSWOdM1qnh$hu&e§te m@npnmngombi@mememem range

emergihAby °Veo¢°§?vé’ﬁ' 67 RO ROt s hat the

ont i S.no nore tha 0. 10 he.c
Preferf | QR %)oabﬁtlwaaa%ﬁ@%h T IARIL: Maﬂ@%@uffer (pH 7.4) of

at 1easqq9l5rpMT&%rég&?eé ?%?gtul@é‘st I58 |INE aﬁéi&% muefbrbﬁ%b@yﬁéf feast

concentratio he test conpound. The maxi mum

250 udhpl i tude of the hERG current is measured in
pi coAnperes (pA) for each concentration and for each
cell. The maxi mum anplitude in pA for each

b) Th&RYE9RAhRIsORBiIRY t he test conpound is conpared with
that of the pure control solution in the same cel

The indegrated |LFY) pbgospticisfrom AP LG & Ve mspsusemeng|af serigiglilutions of the test
e i Ok .
comp@;ngiclgﬁﬁrflgt@l 66 ?J.M I?()BLFI\?;%P @Qﬁ I1 b?ﬂ\k 9@%?%&%@6@\% aﬁlE&&r correlation
with tlﬁh Whtrat’ﬁiﬁn |a@5[ib1taﬁoﬁ bihai Tiedecompound (300nig) nestaken together with
east squares regression G aphPAD Sof t ware, _Sa
the aqsp@gdestq HomGlt i) 18 Cé%ﬁe&msyl (SOPAGHYo} darL] BT 16 hours
(Eppe obfi&ef, 1360 fim WHeent rlﬁF A2 pRhdc Goth ll%ﬂté"ﬁhe sample is then
eS|ra e to Keep t e nonse ve WO 2007/0
centrlﬁ@fd EPDALITI G0 t@auonal Speefl f andttho supisimitary iicfindlly filtgyed.tAasample of the
f.unct i onal I.ts on cha els. a
filereg §pgragianyis pnalyred Giedu b HC LY merSGT s pBe0)- & further
sampl@tls ﬁ{alyze@"aHGr @'hﬁﬁﬂ\(? fﬁl’t&%ﬁ@@@ﬁs dfhatahfl 3Y-padts 3G 0lume of test
| and, C. et al d. Chem 005 48, 6563-6574)
Sduﬂ@w an active pharnaceutlcal i ngredient as small as

I I '
EvalthT(i)gnSITk})]e nes E}gé?lln g@@ Z%r% Eé’ﬂlh@flbndqéttﬁ lluﬂhﬁl dasr ?9%1@{5@% calculated

carri e

from uharmsnumgs:ne«graaéd U¥dbsermpvibaest the s@perﬁ&ﬁﬁﬂamﬁ&@ Ioabbc) basis of the
npounds of the |nven;|on of. the fornul a

constr@gﬁfigp]tlbratagn Lingscand;stated\gsigojubdity of élbeotﬁﬁscpglpound En the respective

mpwo%?hﬁ?&ﬂﬂﬁ&y factors of at |east 30, preferably of 100,
preferably of 300 and even nore

Examples of aqueous test solutions are deionized water or aqueous phosphate buffer with
various pH values (e.g. pH 1.2; pH 4.0; pH 6.8; pH 7.4; pH 9.0) which can be prepared from the
commercial solution (phosphate buffered saline, 10x, Sigma) by dilution and adjustment with

phosphoric acid or sodium hydroxide solution by standard methods.

Preferred compounds of the invention show a solubility in phosphate buffer (pH 7.4) of at least
12.5 uM; more preferably of at least 50 uM and even more preferably of at least 250 pM.
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preferably of 1000 vis a vis the affinity to other

proteins. Exanples of such proteins are serotonin
WO 2092093366 subt ypes (e.g. the 5-HT2a receptor), PCT/EP2007/001214
muscari ne receptor subtypedS(e.g. the 10 ML receptor),
adrenergi c receptor subtypes (e.g. AR al phala), sodium
and cal ciumchannels (e.g. the L-type calcium
channel ). Solubility in aqueous systens Adequate
%ﬁl bility of a substance in aqueous solvent systens

M inportant prerequisite for a 15 (reproducible)

phar macol ogi cal effect. Solubilities in aqueous
systens can be determined b various nethods.
The t@@ ifergisrmaeabilitys earied ogbintAGR-HI6dicplls whiCbmanebmd@ltured

OMipESRELYE; BIHR i el e ARPE TS 53 gL ERERRG 0 ros.

40 pg/mLsehtatycir 3t7?© l’sﬁiﬁ’&)&iﬁiﬁg empetatilit] 95"/}( hhimidi)y dﬂdnlfﬂ% CO2 content)
solubility Q sol ution of the test conpound

on B%"@nstnsw ﬁltﬁl)s (%wlpem%w far g 12dgws- T hsfpeaﬁeaebqlufefdmsested ata

Conce?fl/‘laﬁ%?%%h j 8&‘% Stt OH%BW%E{B@§Q§H| na )Q;ggl %\gﬁl gradient

(apicathi ol 6t drelr0. 15)%£SEA basdlatdnal: pHI7Y aivd §%0i BS Avp Asiahys i takestpgiece by

meang. B%EW Brt gr %%léqq%gng g?ﬂ'@é%té :sgqrf:gpf@gr (éth engees ftor the experimental
proceﬁ@ﬂ%hﬁé R¥Aouf@ PENimBMCPA? . bk Bfbdvery h%d&o@@(ﬁmlb@)' $5.343.

of the test compound in the aqueous test solution I's
then raised to a theoretical 12.5 M by adding further

tion (2.5 Mt 0.5 L), and the turbidity
Inhlb\%gsg ar%?ﬂzyfns?grepeat ed. Further additions of DMSO
solutions (1L, 25 0.51L, 10 "M then 9x 1 L, 10
,m\_/l,r,esulti ng in theoretical concentrat| ons of 25 M 50
The 11|\h1b11199 of/p gnzymes @)sodemmgg@l Q0 TeQ0ID Wlantgg)@ymles @Qauwd from Becton
chklégot(r)x\%g}é%ﬂg%ég% Mub rgtlgngﬂlalgﬁ?egllﬁ% as%?cg%@@%&geg'@rﬁxe trﬂnufacturer (see
Websiibattp MAV\b)V\deﬂblovahmxe:s cbm@ rAurther dmphﬁﬂl@’ﬂf&if elie @Etsyplent dreldreferences
ai nst e theoretic conce ation of the, test
for theg tfﬂﬁrw umﬁ%&a‘aﬂ o84 T plokmin G- AQrgSiscaery Today 2005,
10(21?|1g;|213f1|4g@nt WO 2007/ 093366 PCT/ EP2007/001214 74
urbidity is detected (e.g. 5 tines above the control
val ue of the aqueous test solution) at a theoretical
Met Fntlrtat' on, the level of concentration belowthis
eal?ow B 1o be the solubility limt of the test
conmpound in the test solution. Thus, the maxi num

possi bl e neasurenent range ) )
The metabolic stability is determined by incubating the test compound (5 pM) with microsomal

liver fractions (1 mg/mL protein with 0.1% w/v BSA; 1 mM NADPH, 0.5% DMSO) at 37°C.
Analysis at an incubation time of 0 and 20 minutes takes place by means of LCMS/MS. Further

Perm

descriptions of the test system and references for the experimental procedure are to be found in
Plant, N.; Drug Discovery Today 2004, 9(7), 328-336 and Lau, Y.Y. et al.; Pharmaceutical Res.
2002, 19(11), 1606-1610.
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energes as values <6.25 M 6.25 - 500 Mand >500 M 5

Preferred conpounds of the invention show a kinetic
wa@odoalopisse y i n phosphate buffer (pH 7.4) of aepCT/@REN7/001214

12.5 M nore preferably of 7at | east 50 M and even nore

preferably of at |east 250 M b) Thernodynam c

solubility to The integrated UV absorption from HPLC

UV neasurenent of serial dilutions of the test

compound in DMSO (500 M 100 M 50 M 10 Mand 1 M
Exagwlfigs a |inear correlation with the concentration in

a calibration line. The test conpound (500 g) is

shaken together with the aqueous test solution (250
Thelexaimplea and peepdratios sethqds aptaded Yeloy. Srvelty iflestrategthp nvestion without,

Eppendorf t hernoshaker, 1400 rpm 25C, covering to

how%?’%fé“éf“"l“%r‘ﬁ'l ight). The sanple is then 15 centrifuged

at maxi numrotational speed, and the supernatant is

finally filtered. A sanple of the filtered )
Thesopgonadsafithé invantédnofahe firmada | sandye paepared ky means of reactions known

: .above) ., A f | ,
n ng?‘iliér ﬁﬁ?ﬁﬁﬁo ﬁiene Eran%x%\lét%%%)l?@ groellf)%ltﬁg%%% exzaaﬁclf ﬁ khZe r{:ﬁ{g&%gﬁ%%scnbed by

AlvBRE M. Byaly Stigh®: &f Syinfisdsis 2006 UL3, 889-906 VA InoaéliredttiohBequence (scheme
concentration of the test conmpound in the undil })ed ..
1) ferupepaskaprquinplioanes qoasist of potiglinsHbigrsing églaﬁtltt‘i‘tﬁ‘g enzoic acid
1 Bl i t ! le, methyl
O AT 0T 5. BARERIEH TS S, et
jodigé ahetlod €23 olhetd-iethy Itehzoib acide sbtatedpo tiisl wap caimegain be dimetallated

respective aqueous test_sol ution. anpl e f aqueo .
and tgs Fmche ieBie (EPBSAR nfos SBbobar o RERE (method ¢, Reaction
k) beMddidlacidg ol re€ r@ultide theréfrom by acid-
Oftlﬁ—l@?g?&gﬁ%{%&%ﬁ&#%ﬂ%h& gp%l)e%}]\ég%l}h?gon b; Brtege{r erd rom by aet
catal yzechintreenol@@il arovater el inainatsei, withahionghddetidg affards 2d2ed

. 10x, , S by .dil ution. ' i .
en bt R B B Lo R R s by
reactiof M8 kBl etmatidy ehaies afd subtpQuendaddifion bfstiongdatdsqs.g.. sodium
show a solubility in {Jhosphat e buffer

. . . : (pH 7.4) of at . .
hydride gx potassiun kart-hwpxids) o the ssrijommidiure tagaye e dggigddsoquinolinones
ven re preferably of at least 250 M 30 WD
(e 03366 PCT/ EP2007/ 001214 75 Per meabi lity The
test for perneability is carried out in CACO 2/ TC7
cell's which have been cul tured
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(DVEM G ut amax |1/ G bco with high glucose content,
HEPES 25 mM 1% NEAA, 10% FBS, 5 40 g/ nL gentanyci n;
WQ@Z@7836@undi ng tenperature; 95% hum dity andPQDERI0072001214
content) on Becton Dickingdn filters (24-well,
uncoated) for 21 days. The perneability is tested at a
concentration of 20 Mfor the test conpound (1% DVSO
in HBSS) with a pH gradient (apical: pH 6.5 and 0.5%
BSA; basol ateral: pH 7.4 and 5% BSA). Anal ysis takes
Scherg dce by rmeans of LOMS/ MS. Furt her descriptions of
the test system and references for the experinental
procedg e ar f d in Balimney P.V.;
Di scovry To?aggg%%'%,g%%( 5), 335-343. 0 Inh| b} Qréﬁfb %DA
eAZVES Phel nhi bition of C
m ned omTecombr mant™ enAR/ bt al ned frTom
15 Di cketman)c2and fl uor subst r Mettwd C1
(BEVGEntest) as recommended by the manufacturer (see
Website http://ww. bdbi osci ences. com. Further
descriptions of the test system and references for‘ R2
t he erJ;rl nmental procedure are to he found |1h
Zl okarny k, G ; Drug Di scovery Todayj| 2005, &215)
15Q, 20 MetMSLic stabi i "-lnetabg ptBu
R1-S lity is determi-ned-byRilr ing the test -
PMmadhdd @ croso e [ act (
mHﬂpmﬁénwthOl%MvB&\lrm Eﬂ4%%wk
DMSO) at 37C. Analysis at an incubation tinme of 0 and
20 m nutes takes place by neans of LCMS/ MS. Further 25
descriptions of the test systemand references for the
experi ment a| Bére are to be found in Plant, N

R1

Drug Disco day 2004, 9(7), 328-336 and Lau, Y.Y.
et al TR cal Res. 2002, 19(11), 1606-1610.
VR 1280 )6 PCT/ EP2007/ 001214 76 Exanples The

exanphesand- preparati on net hods detail ed bel ow serve
toillustrate the invention wi thout, however,
restricting it. 5 The conpounds of the invention of
the formula | can be prepared by neans of reactions
known in principle. Thus, isoquinolinones can be

Alten%lﬁl%glﬁél%gql]\ﬁgl11%0)%%@% @gigbet%lggd (P)rf)g%% ﬁ?ﬁzsr:gg%ghblgbenfg% acids via the

routeSshOwAQh scnoVL] Treg@mdnk 6fithe @gencioyetid)enzoic acids with acid
affords the corresponding isochromanones which can undergo a benzylic bromination by
treatment for example with N-bromosuccinimide (NBS) and can subsequently be converted into
the corresponding isochromenone by treatment for example with triethylamine.
Trimethylaluminum-catalyzed opening of the isochromanones with aromatic amines leads to
2-(2-hydroxyethyl)benzanilides which can on the one hand be converted into
dihydroisoquinolinones by converting the alcohol function into a leaving group (e.g. mesylate)
and subsequent base treatment. A further possibility is for the 2-(2-hydroxyethyl)benzanilides
first to be oxidized with oxidizing agents such as, for example, Dess-Martin reagent and
subsequently converted by treatment with acid into isoquinolinones. Trimethylaluminum-
mediated reaction of isochromenones with aromatic amides is also possible. Working up with
acid leads directly to isoquinolinones (method K). dihydroisochinolinones can be prepared from

isochinolinones by hydrogenation.



1) for preparing isoquinolinones consists of initially
subj ecting substituted benzoic acid 10 derivatives to

W@eooo93dses net al | ati on, and trapping the formedPdi/EPi00TI001214

with, for exanple, nethyl 78odide (nethod C2). The
2-met hyl benzoi ¢ acids obtained in this way can again
be dinetallated and this tine the dianion trapped
mﬁth for exanpl e, paraforml dehyde (nmethod C 1).

Sch ction of the 2-(2-hydroxyethyl)-benzoic acids, or

¢ m?ﬁ 2he bicyclic lactones resulting therefrom by acid-
catal yzed intranol ecul ar water elimnation, with
thionyl chloride affords 2-(2 15 chIoroethyI)E nzoyl

chl orQdes as central internedi ates (ngjhodB)s These
clized by reaction with prlnar (arjonadji )

R1 es @hd subsequent addition o
hydri de or potassi um Rar oxijde) to the
reaction xture to give the desi oqui nol i nones
(method A). WO 2007/093366 PCT/ EP2007/001214 77
Schene 1 O1) 2.2 equiv. s-BuLi 0 1) 411 uwl LDA
acid TMEDA, -90C 2) [CH2On 0 2) Mel O SSYr~Met hod C2
Vefhod CL 0O 1) H2 N7 R\ OS 15 8% o 2

KO, Bu Met hod B Cl thoo 5 Alternatively,
i soqui nol i nones cg ned from R2
2-(2- bydroxyethyl)ben \ acids via the r shown
nemre 1A Tr msnt of the
; 0

3r oxyet hyl'y bénzoi c aci d ) A aci o rds the
ondi ng i'sochromanones i cl
b&hzyt ¢ brom nation by treatnment ~for>~exa®@le with
N- br onosucci ni m de (NBS) and can subsequently be

converted into 1) Dess-Martin-reagent
1) NBS 2) acid
2) NEt,
R2

rgN

AlMe /@
Z
Method K

H,,
catalyst

In a further variant for synthesizing isoquinolinones (scheme 1b), 2-methylbenzoic acids can be

reacted with aromatic amines initially by one of the diverse methods for forming amide

linkages (for example via the acid chloride or TOTU-mediated) to give 2-methylbenzanilides.

These can then be doubly deprotonated with a strong base (for example lithium

2,2,6,6-tetramethylpiperidide (LTMP)) and reacted with acylating reagents (for example

N-formylmorpholine or N-methoxy-N-methylacetamide). Final treatment with acid affords the

desired isoquinolinones.



the correspondi ng i sochronenone by treatnent for
exanple with triethylamne. 10
waeoomesdsgé al um num cat al yzed openi ng of the  PCT/EP2007/001214
i sochromanones with aromati’® am nes |eads to
2- (2-hydroxyet hyl ) benzani | i des whi ch can on the one
hand be converted into dihydroi soqui nolinones by
converting the al cohol function into a | eaving group
htée . mesylate) and subsequent base treatnent. A
Schemq 1 ¥ her possibility is for the
2- (2-hydroxyet hyl ) benzanilides first to be oxidized
wi th oxidi zing agents such as, for exanple,
Dess-Nhrtin1rq698nt and 15 subsequently converted by
t r eat ment mﬁeh acid into isoquinolinones.

i me@hyl al uyi num,—negi at ed reacti on ghf%sochr omenones
' aromati c --@ s al so posgi bl rking up with
R1-{f 0 | e@ds direct Ny 4o i soquinghing thod K).

4 repared from

i sochi nol i nones by hydrogen ~ WD 2007/ 093366

PCT/ EP2007/ 001214 78 Schene 1 a OOHR1L J12 O NRL \
OH 1) Mesyl-Cl acid 2) Base R2Z OH2ZN O/ R2 O Al Me3
\ NH2, Rl RL Hcatalyst / OH 1) Dess-Mrtin-reagent
rMdBS 2) acid 2) NEE3 R2 O1-12N--X/ O/ R2 R1 O

Al Me3 N\
Y .
3)Acid
_ R1 N
F Ra

In a further novel variant for synthesizing isoquinolinones, 3-hydroxyisochroman-1-ones,
which may also be in the form of 2-(2-oxoethyl)benzoic acids, can be reacted at elevated
temperature with aromatic amines (scheme 1I¢). 3-Hydroxyisochroman-1-ones can be obtained

for example by oxidizing appropriate precursors containing the indane structure.

Scheme I¢
o 1) Pb(OAc), O
2) K,CO,4
R1 3) HIO, . R1 0O
OH
R2
R2 e)
) L
= R1 N
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15

- Rl Method K5 In a further variant for synthesizing

i soqui nol i nones (schene Ib), 2-nethyl benzoic acids can
wheoo7nered ed with aromatic amines initially byPOneEPmH7/HN001214

the diverse nmethods for fomii ng am de |inkages (for

exanpl e via the acid chloride or TOTU nedi ated) to

gi ve 2-net hyl benzanilides. These can then be doubly

depr ot onat ed mﬁth a strong base (for exanple Iithium

2,2,6,6-tetr pi peridide (LTMP an re cted wi
The r%ypgﬁvwatwﬁ em@w&aﬂﬁ ohlaiyaghray FﬁHB‘-l"itWé’“ with
amino‘afc_ogblgﬁ]or s {:\lﬁlﬁﬁltolﬁi/tl'cﬁ)‘éﬁié%% dRdthodi E5‘ ahd EJb%é‘(%/%ﬁf‘Fed\%ﬁJh of the

acl desired ISOQUIHO I nones
nitro 067 (10&B8&6D RET FEPZROTYDPN(RdIEmeT?). BOHbeminlisla gtqupT@ﬁgh(ts present

.2) R2 N (7
0-2 syt Yt opIqhof th il A ds Edns A pgghelfy mder te
condltfi&{s TSI IFghdl 19 OShbink ¢ iREINEAS alkyl groups and carbamates.
ydroxylsochronan | -ones, which may al so be in the
forn1of 2-(2- oxoethyl)ben20|c acids, can be reacted at
Schenfd gvated 5 tenperature with aromatic am nes (schene 1
c). 3-Hydroxyisochroman- | -ones can be obtained for
exanpl e by oxidi zing appropriate precursors contai ning
t he i ndane structure. Schqyg 1€ 0 1) Pb(QAc)4 O 2%“4

2

H—0 N-PG ?gérPd-Kat.
R3 R3
R3 NaH, DMF Zn, HOAc

-

Method F

F Method E <O Method D <O
NN-PG N-PG

The N-PG group can be modified in diverse ways by known methods. For example, elimination
of the protective group PG can be followed by alkylations e.g. with alkyl halides, epoxides or in

the manner of a reductive alkylation with aldehydes or ketones.

Variation of the substitution on the dihydroisoquinolinone structure is possible inter alia also by
modification of functional groups (scheme 3). Thus, for example, ethers can be cleaved
(method H) and the resulting OH group be reacted with various alkylating agents (method G).
After conversion of the OH group into a trifluoromethanesulfonate it is possible to carry out
normal substitution reactions by nucleophiles, e.g. with transition metal catalysts (methods I

and J).



RlL 3) HI04 R1 atOOH 2 2 O NNRL jj W 2007/093366
PCT/ EP2007/ 001214 80 The required substituted
W@ e@ma933es am nes can be obtai ned by nucl eophi | PCT/EP2007/001214

substitution with am noal 8bhols on suitable

fl uoronitrobenzenes (nmethod E) and subsequent

reduction of the nitro group (nethods D and F

respectively) (scheme 2). PG therein is a group which

is present 0-2 tines according to the topol ogy of the
Sch an"%noal cohol and is generally unreactive under the 5
ChCBAdi ti ons of methods E, F and D. Exanpl es incl ude

al kyl groups and carbamates. Schene 2 o, N +,0

o, . I\I+,ooNH2 HONPGH2, Pd-Kat. oiler R3 NaH, DM

R3 \ Zn,j HOAc R3 Method E Method F F Method D N- PG
N- NP<|9"PG group can be nodified in diverse ways
by Wn thods. For exanple, elimnation of the
provéctiwe group PG can be followed by al kyl ati ons
e.g. wth alkyl halides, epoxides or in 10 the manner
of a rleductive al kylation with al dehydes or ketones.
{'i atli on of the substitution on the
Methduy ¢fr|0i soqui nol i none structure is possible inter alia
al so by nodification of functional groyps (schene 3).
exanpl e, R& hers can be cl eave (q\gt hod H)
esal ti ng ©4CHs oup be reac “vari ous
agents_(nmet hod-G) . gyAft nversi on of the
rnto a trifluoronethanedul fonate it is
possi ble to carryMetied 5 nornal substitution reactions
by nuc| eophiles, e.g. with transition netal catalysts
(nﬁgdwo s | and J). WO 2007/093366 PCT/ EP2007/001214

~

0
Ar
N/Ar R5-B(OR), N~
Suzuki-Bed.
R5
TfO Method J
R6—— o
Sonogashira-cond. N Ar
Method |

Z
R6

Descriptions of the general methods used are described by way of example in the following

places:

Method A, B, C1, C2, D, E in example 1;

Method F according to table 1;

Method G, H in example 13;

Method I in example 29;



20

25

81 Scheme 3 0O NAr O1Il / HBr Mthod HO O R4AX NAr
Cs2CB | NAr / R4, 0/ O Method G Tf20 OO0 'Ar
WERBBOCRP? NAr  Suzuki-Bed. TfO / N Method J RBCTREP2000001214
Sonogashira-cond. N, Ar Me#hod | R6 Descriptions of
the general nethods used are described by way of
exanple in the followwng places: 5 Method A B, d,
, Db Ein exanple 1; Method F according to table 1;
Hin exanple 13; Method | in exanple 29; WD

2
t hod
MethSgg IR 658l BT 2007/ 001214 89

Method K, L, M, N, O in example 56;
Method P, Q according to table 5:
Method R in example 82;

Method S, T, U, V in example 83.

General explanations

a) Mode of drawing the structural formulae
Only non-hydrogen atoms are depicted for clarity in the structural formulae of the given

examples.

b) Salt forms

Many of the compounds of the invention are bases and can form salts with appropriately strong
acids. The compounds can in particular be in the form of hydrotrifluoroacetates after
purification by HPLC chromatography using a mobile phase containing trifluoroacetic acid.
These can be converted into the free bases shown by simple treatment of a solution of the salts

for example with sodium carbonate solution.

¢) Units of the characterizing data
The unit of the indicated molecular weights is “g/mol”. Peaks observed in the mass spectrum
are stated as integral quotient of the molar molecular ion mass and the charge of the molecular

ion (m/z).
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Method J in exanple 51; Method K, L, M N, O in
exanple 56; Method P, Q according to table 5: Method
WR200//083866mpl e 82; 5 Method S, T, U, V in exanpP&Il/BB2007/001214

General explanations a) M@ of drawi ng the structural

formul ae Only non-hydrogen atons are depicted for

clarity in the structural formulae of the given 10

exanples. b) Salt forns Many of the conpounds of the
Examilgventi_on are bases and can formsalts with

B ﬂroprlately strong acids. The conpounds can in
6-But&®-21[9%h%&ohﬁ§1IU,3REES)f83ﬁ1@1hgf-8f&Qt5i@§rdld')[B'.ZJD]b@ﬁ@-@'lcﬁdy%henyl]a,4-
~after 15 purification by HPLC chromatography using a
dihydresdliltisoquinedia-lcomt ai ni ng trifl uoroacetic acid. These

can be converted into the free bases shown by sinple

treatment of a solution of the s@lts for exanple with

sodi um carbonate solution. c) U

nol ecul ar wei ghts is g .
nMass spectrum are 3 d adNi nt
nol ar nol ecyl ar _.j on and the charg
mol ecul ar” i o (nPz). y
PCT/ EP2007/ 001214 83 Exanple 1
6- But oxy-2-[3-chloro-4-((1
R, 3R, 5S) - 8- net hyl - 8- azabi cycl0[3.2.1

MethddoAt - 3- yl oxy) - phenyl ] - 3, 4- di hydro-2Hi soqui nolin- |

-one
A solut?on ofgl-chlc())ro/-4-81 E,%,S 5-8-methyl-8-azabicyclo[3 .2.1]oct-3-yloxy)phenylamine
(97 mg) in THF (3 mL) was added dropwise to a solution of 4-butoxy-2-(2-chloroethyl)benzoyl
chloride (100 mg) in THF (4 mL). Sodium hydride (5§5% in oil; 40 mg) was added to the

resulting suspension and heated at 60°C for 3 hours. An alternative possibility is also to employ
potassium tert-butoxide as base at room temperature. After cooling, the precipitate was
removed by filtration and the filtrate was concentrated. The residue was purified by preparative
HPLC. The product with the molecular weight of 469.03 (C27H33CIN203) was obtained in
this way; MS (ESI): 469 (M+H+).

Method B

4-Butoxy-2-(2-chloroethyl)benzoyl chloride

Thionyl chloride (5 g) was cooled to -10°C, and 4-butoxy-2-(2-hydroxyethyl)benzoic acid

(1.0 g) was added in portions so that the internal temperature did not rise above -3°C. After 20
minutes at 0°C, the mixture was heated to reflux for 4 hours. Volatiles were removed in a rotary
evaporator, and the residue was mixed twice with toluene (20 mL) and reevaporated. The

resulting oil was reacted further without further purification.

Method C1

4-Butoxy-2-(2-hydroxyethyl)benzoic acid

A solution of 4-butoxy-2-methylbenzoic acid (2.5 g) in THF (15 mL) was added dropwise to a
solution of LDA (freshly prepared from diisopropylamine (4.86 g) and n-butyllithium (32 mL;
1.5 M in hexane)) in THF (50 mL) at -78°C. After 10 minutes, paraformaldehyde (1.44 g) was
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30

H 5 Method A A solution of
3-chloro-4-( (1R 3R 5S)-8-net hyl - 8-azabi cycl o[ 3. 2. 1] oct

WO 2009093899 phenyl amine (97 ng) in THE (3 niL) weSI/EBeT001214
dropwi se to a solution of 84
4- but oxy- 2- (2- chl or oet hyl ) benzoyl chloride (100 ng)
in THE (4 nL). Sodium hydride (55%in oil; 40 ng) was
added to the 10 resulti ng suspensi on and heated at 60C

added ﬁtbd Qnal%f}frggvgﬁ aﬁ;?\e/%c{{l !y;/e Oéls{ggrbglgstémgﬁraﬁg%orﬁée?4hours water

(10 mL§ VRS haded, 8nd Nelv@NatBOgaiig coh!iﬁu&ﬁ@%fé‘ remlo®ed\@Sa rotary evaporator.
removed by filtration and the filtrate was

The reﬁaIWeWSrmmnerhbetweegwmm andshqshwluemeédT heyaqueeprephase was mixed
with c{' eg %Paﬂg é? l’égutisovl\f(s)@'{qaglgdqﬁﬁe tE %uﬂr%chf’v%c% '1;9§?f Eé6?oncentrat10n of

the oré&flc pMisetafforded thvetéxindd Broduct w1th the molecular weight of 238.29
2-chl or oet hyl ) benzoyl chl oride Thi onyl

4- But oxy- 2- (I
(CI3RIAQT WS ETH 23948501 ed (o - 10C, and
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molecyfas ot o208 25 SCLMATE i el P g ME TR oM 1),
a rotary evaporator. The residue was partitioned

bet ween water and di ethyl ether. The aqueous phase was
Methed Red

3-Chloro-4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine

Zinc powder (3.0 g) was added in portions to a solution of (1R,3R,5S)-3-(2-chloro-4-
nitrophenoxy)-8-methyl-8-azabicyclo[3.2.1]octane (2.1 g) in glacial acetic acid (50 mL) cooled
to 0°C. After the addition was complete, the mixture was stirred at room temperature for 30
minutes and then insolubles were filtered off with suction. The filtrate was concentrated in a
rotary evaporator, and the residue was partitioned between sodium hydroxide solution and ethyl
acetate. The organic phase was dried over magnesium sulfate and concentrated. The product
with the molecular weight of 266.77 (C14H19CIN20) was obtained in this way; MS (ESI): 267
(M+H+).

Method E
(1R,3R,5S)-3-(2-Chloro-4-nitrophenoxy)-8-methyl-8-azabicyclo[3.2.1]octane
Sodium hydride (55% in oil; 1.05 g) was added in portions to a mixture of tropine (3.06 g) and
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and the m xture was heated at 50C for 8 hours. The
cool ed reaction m xture was cautiously hydrolyzed
wowdoiovater and extracted with ethyl acetate. AGEEP2007/001214
organi ¢ phase was dried ovés magnesium sulfate and
concentrated. The product wth the nol ecul ar wei ght of
296.76 5 (C 14H 17C 1N203) was obtained in this way,;
M5 (ESI): 297 (MtH+). The exenpl ary conpounds in table
1 were ohtained by nethod A from 4- but oxy-2-(2-
5 chl or oet Qyé}aenzoyl chéwmupgoor |[435.57 436
4 met h hl or ef hyl ) benzoy| chlorijde and tjhe
approp e ani I ines. |10 Table 1§ Ex. Ml ecul ar
formula Molecular ESI{MS_No. weight [MfH+ . 2 0 ~o~
6  (R3H30N208 383.51 383|cocHssndod NiygsD Nigbll~ 310

25K31 2650 427 f~ NF N/\ 4 F|C27H33FN203

452.57 453 N H WD 2007/ 093366 PCT/ EP2007/ 001214 86 5
——0-0-—HN—C26H33N303 43557436\ { {1 1= (NN 0610

d

> 6H34N20 @38. 57 439|C25H31CIN203 |442.99 443
AR 5.

o N o C24H3IN303  |409.53 410
/\/\o NU MNQ
9 C29H38N203  |462.64 463
o
oLNLre
10 2 Y C27H34N203  |434.58 435
vcad]
No
1 0 O He C24H27CIN203 |426.95  |427
ol
~o
12 o C27H33CIN203 |469.03 469

/\AO%—Q;?gN

4-Methoxy-2-(2-chloroethyl)benzoyl chloride
4-Methoxy-2-methylbenzoic acid was firstly reacted with paraformaldehyde by method C, and
the product was then reacted with thionyl chloride by method B.

Method F

3-Fluoro-4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine

A suspension of (1R,3R,5S)-3-(2-fluoro-4-nitrophenoxy)-8-methyl-8-azabicyclo[3.2.1]octane
(3.0 g) and palladium(IT) hydroxide (20% on carbon; 0.9 g) in ethanol (150 mL) was vigorously
stirred under a hydrogen atmosphere (atmospheric pressure) for 3 hours. The catalyst was then
removed by filtration and the filtrate was concentrated. The product with the molecular weight
of 250.32 (C14H19FN20) was obtained in this way; MS (ESI): 251 (M+H+). It is possible as
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ENV O 7 0 C25H31 C1IN203 442.99 443 Cl 8 o NO
C24H31N303 409.53 410 9 C29H38N203 462.64 463 O - -a
WO 3002098600 N, C27H34N203 434.58 435 N H , - - -pCUEPDODY01214

HN, C24H27C1N203 426.95 42837N cl 0 12 0 C27H33C1N203

469.03 469 0 ~~ OF H 4CIHN

4- Met hoxy- 2- (2-chl or oet hyl ) benzoyl chl ori de

4- Met hoxy- 2- net hyl benzoic acid was firstly reacted

wi.t h paraf or ng| dehyde by nethod C, and 5 the product
alterngfixe @Wéﬁgx%%{g]?%P i %umwp&ﬁshon@ﬁﬁat@@ab by met hgd B.
(1R,3f§h5fsg gdrr(ezﬁlg?ﬂsy ggtg)blﬂlgir{gﬁ%ﬁ? gr%ztl%lll % azabicyclo[3.2.1]octane was obtained by
methaict £i8my1,2xdyflpirerfyhisno: eazenesud prpsicon  of

R,.3R 59)-3-(2-fl -4-nit h -8- hyl - 8- b
The Rie pa bes e rrRred iy S SR Erd ot 1 1) 2
4-(2-diehentBodt RO e ngBIbae; 0.9 g) in ethanol (150 ni)

was Vi gorousl stirred under a hydrogen atnosphere
3-fluretridspmelidin- prybsthexg)phemylaBingour s. The cat al yst was

6-(2-5grr]r%5‘ldi w‘ﬁ?éﬁgxgﬁﬁi%ﬁtﬁﬂé L.QR..and the filtrate was

oncentr ro W't h the nol ecul ar wei ght

4-[(1 R DaRB O SAakyGrdehith I RFNROY )véaBoxgitanpRehing) thi s way; MS

é,ESIS): 251 (MtH+) . It is ﬁossi ble as WD 2007/ 093366 .
6-((1HadR/epSonrthgbdazabicyfold) 2 Heplat ¥ \psyiRyridis3 gdgmine {fiop tropine and 2-
brom(p_gl_rji@g_lpymigg);car bon as catal yst.
4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine;
3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)phenylamine (1-[2-(2-Methoxy-4-nitrophenoxy)-
ethyl]pyrrolidine was prepared by alkylation of 2-methoxy-4-nitrophenol with 1-(2-

chloroethyl)pyrrolidine).

3-Chloro-4-((1R,38S,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine was obtained
by reduction of ((1R,3S,5S)-3-(2-chloro-4-nitrophenoxy)-8-methyl-8-azabicyclo[3.2.1]octane
with zinc by method D.
((1R,38,5S)-3-(2-Chloro-4-nitrophenoxy)-8-methyl-8-azabicyclo[3.2.1]octane:

A solution of 2-chloro-4-nitrophenol (3.0 g) and tropine (2.69 g) in dichloromethane (100 mL)
was mixed with triphenylphosphine (polymer; 6.8 g), and then di-tert-butyl azodicarboxylate
(4.78 g) was added dropwise. After stirring at room temperature for 12 hours, the polymer was
filtered off with suction and the filtrate was concentrated. The residue was purified by
preparative HPLC. The product with the molecular weight of 266.77 (C14H19CIN20) was
obtained in this way; MS (ESI): 267 (M+H+).)

Reaction of the appropriate starting materials by method E and D resulted in 3-chloro-4-(2-
pyrrolidin-1-ylethoxy)phenylamine.
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(1R 3R, 5S) - 3- (2- Fl uor o-4-ni tro- phenoxy) - 8- net hyl - 8- aza
bi cycl o[ 3. 2. 1] oct ane was obtai ned by nethod E from

W@ 2@7@9¥3b@ior o- 4- ni t r o- benzene and tropi ne. ThePCT/EP2007/001214
followi ng anilines were prépared anal ogously by nethod
E and F: 5 4-(2-di net hyl am noet hoxy) phenyl am ne;
3-fluoro-4-(2-pyrrolidin-1-yl-ethoxy)phenyl am ne;
6-(2-pyrrolidin- | -yl-ethoxy)pyridin-3-ylamne; 4-[(1

93@-

Exmng%& t ahydr oqui nol i zi n- 1-yl ) met hoxy] phenyl ami ne;

2-[3- cﬁu&&ﬂﬁ«%ﬁ ﬁ@%sﬁsmwls &a@&@@loml11>c£o¥-32y1&b%her§rlplds Bropoxy-3,4-
pyridin-3-yl'am ne (fromtropine and

dlhydter)HﬂSCE}umqimoL-pml dine); 4-((1 R 3R 5
S) - 8-net hyl - 8-azabi cycl 0[3.2.1 Cl
] oct - 3-yl oxy) phenyl am ne;
3- net hoxy- 4- ( 2- pyrrolldldgl yl
(1-[2-(2- Met hoxy-4-n

was prepaheg/hy al : -rthox
(1)

wth 1- (2 chl opoee

) phenyl am ne
e?ﬁ yMrolldlne

-3-y|oxy)pheny|an1ne was obtai ned by refluction of

((1R, 3S,5S)-3-(2-chl oro-4-nitrophenoxy) - 8-net hyl - 8-aza

bi cycl o[ 3. 2. 1]octane wth zinc by nethod D. ((1 R 3
Methad §S) - 3- (2- Chl or 0- 4- ni t rophenoxy) - 8- et hyl - 8- azabi cycl

0[3.2.1 Joctane: 20 A solution of

2-chl oro-4-nitrophenol (3.0 g) and tropine (2.69 g) in

. di r - i
Sodluﬁfr R0 ric 83?%%52}%?%& (119 16,2%—.%/ Wé%é&ftovﬂa%ogun% of 2-[3-chloro-4-
((IR,3R,58 )08 mehtly8-azmbingtlofd. DA fodt-dtWox)shetsy 1}g9- hydwx'&l@d‘édlhydro 2H-
dr opwi se. Aft at .room t enper at
isoquingia -oneifa pees e ) A pErEs cusbar Er i PP Rgne 1 me)

was ald¥g, haile} 'i?h@ux’ﬁ’aﬁie AN Bﬁﬂh?edwas-r&%tlf)@sﬁy dy@oWBed with water and
purified by preparative HPLC product with the

extractasl withibthy! aeetaghtThefor@adc pivase @as .¢Bnqe9(r,am @nd pusifigbby preparative

L b S BB A b P i

this wely T ISUES S 45 5 (M+-51H) 0A R allerh2rivepossibllitgligklsd to use alkali metal
“@z | et hoxy) phenyl am ne. 30 WD 2007/ 093366
carbotgy €2 Otrs @M Zarpongtg or cesium carbonate) or triethylamine as base, and DMF

as solvent. Furthermore, alkyl bromides can also be used.

Method H

2-[3-Chloro-4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-hydroxy-3,4-
dihydro-2H-isoquinolin-1-one

A solution of 2-[3-chloro-4-((1R,3R,58)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-
methoxy-3,4-dihydro-2H-isoquinolin-1-one (4.0 g) in hydrobromic acid (48% strength in water;
40 mL) was heated at 100°C for 20 hours. Volatiles were evaporated off, and the residue was
suspended in water/methanol (600/400 mL) and heated to 70°C. The pH was adjusted to 10.3
by adding saturated sodium carbonate solution. The mixture was cooled to room temperature,

and the precipitate was isolated by filtration and washing with methanol. The product with the
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Exanple 13 2-[3-Chloro-4-((1
R, 3R, 5S) - 8- net hyl - 8-azabi cycl0[ 3. 2.1
W0 owrAB39é oxy) phenyl | - 6- propoxy- 3, 4- PCT/EP2007/001214
di hydro-2Hisoquinolin-1-o8 C OO NN OH 5
Met hod G Sodi um hydride (55% strength in oil; 5.3 ny)
was added to a solution of 2-[3-chloro-4 ((1 R 3R 5
S) - 8- net hyl - 8-azabi cycl 0[ 3. 2. 1

ot S A T B s

(M+He,?.ol ution ceased, 1-iodopropane (21 ng) was added.
After 12 hours, the reaction mxture was cautiously
hydrol yzed with water and extracted with ethyl
acetate. The organic phase was concentrated and
Alkylpion 6fi 22[B-thlorr40aRal R \58)-8 Hirtiliyl-SFhzabryothlis £. ModtiB-ylosy)phenyl]-6-
nol_ecyl ar, ight of 455.00 (LC26H31CIN2CO3)..was ,oht ai ned.
hydrof 3 4 g TR kP Tomer CRRIS -2 TP e A g rondin- -
yletho‘%gﬁﬁl'em/ll] 1A dih§ dR)-20- 1§ RuitiAinal-kRd by ARt G ResGREPRINAE 8Remplary
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oct - 3-yl oxy) phenyl ] - 6-

-3, 4-di hydr o- 2H- i 5OGLAY fddmutON PMofbcRlap) 1EPI-MS
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89 nol ecul ar wei ght of 412.92 (C23H25CLN203) was
obtained in this way; M5 (ESI): 413 (MH+).
WORMylg3se©n of PCT/EP2007/001214
2-[3-chloro-4-((1R 3R 5S)-80net hyl - 8-azabi cycl o[ 3. 2. 1]
oct - 3-yl oxy) phenyl ]-6- 5
hydr oxy- 3, 4- di hydr o- 2H-i soqui nol i n-1 -one or
6- hydr oxy- 2-[ 3- met hoxy- 4- (2 pyrrolidin I-

\I| et-hoxa )y phenvd 1 Q 4—di-hvdre A

T a1 11 1 1 O“ by
20 hod ”F Ny od Ln the (g%%pg?@éycorrp@ in [*551 e
ab N-Struct ure Ml ecul ar forrrul a

I\/blecular ESI-I\/S‘ No. welight [MrH + 14/ 0 - / O
C26H32N204 436 .56 437 \ | 15\ 0 0 czsrezhaos 440.|54

CIH/ O 1700 8%%@8% H%? 04 481 (HN O\ 4IgblN
Cl__HVN | C,'H N C26H31C1N204 471.00 471 N ~CH

1970%1 %, “HN C27H33CIN2O4 485.03 485 N CIH / WO
007/ 093366 PCT/ EP2007/ 001214 90 20 o p H
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/Yo/@N
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Q. ooy
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O‘(l\t ' QCIH%N’
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A o
Mo OO -
Cly

6-Hydroxy-2-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-3,4-dihydro-2H-isoquinolin-1-

one

Hydrogenation of 6-benzyloxy-2-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-3,4-dihydro-
2H-isoquinolin-1-one under the conditions indicated in method F afforded the product with the

molecular weight of 382.46 (C22H26N204); MS (ESI): 383 (M+H+).

6-Benzyloxy-2-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-3,4-dihydro-2H-isoquinolin-1-
one was prepared from 4-benzyloxy-2-methylbenzoic acid and 3-methoxy-4-(2-pyrrolidin-1-

ylethoxy)phenylamine by method C, B and A.

4-Benzyloxy-2-methylbenzoic acid
A solution of 4-benzyloxy-2-methylbenzaldehyde (20 g) in 1,4-dioxane (300 mL) was mixed
with sodium dihydrogen phosphate (42.4 g) and sulfamic acid (13.7 g) and, while cooling, a
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The pgodwet wish yheamplecpiar wegighti Dﬁ24ﬁ~28,/((élt5lﬁﬂ>€«@3|bw@ﬁpb@mﬂen loyis way; MS
B and A 10 4-Benzyl oxy-2-net hyl benzoi c acid

(ESI)@W@QTIQ of 4-benzyl oxy- 2- et hyl benzal dehyde (20 Q)

in 1,4-dioxane (300 nL) was mixed wth sodium

di hydr ogen phosphate (42.4 g) and sulfamc acid (13.7
Exam%)e #nd, while cooling, a WD 2007/093366 .

CT/ EP2007/ 001214 91 solution of sodiumchlorite _
2-[3-Chlerop4-401 R, 1R w&)-8rmetRylo8-prabicysto[ 3dddocti nylowy whenyda§-(thietan-3-

yloxyS-Ig?f—di%?groQH-isoquinolin- 1-one

&Oﬁﬁj

Sodium hydroxide solution (2M; 0.375 mL) and 2-chloromethylthiirane (35 mg) were added to
a mixture of 2-[3-chloro-4-((1R,3R,55)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-

hydroxy-3,4-dihydro-2H-isoquinolin-1-one (hydrobromide; 100 mg), ethanol (0.9 mL) and
water (1 mL). The mixture was heated at 50-60°C for 3 hours. Then sodium hydroxide solution
(2M; 0.15 mL) and 2-chloromethylthiirane (35 mg) were again added. This procedure was
repeated three more times. The reaction solution was concentrated. The residue was purified by
preparative HPLC. The product with the molecular weight of 485.05 (C26H29CIN203S) was
obtained in this way; MS (ESI): 485 (M+H+).

Example 27
2-[3-Chloro-4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-(1-oxo0-
1lambda*4*-thietan-3-yloxy)-3,4-dihydro-2H-isoquinolin-1-one
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tenperature did not rise above 10C. After 20 m nutes,
sodiumsulfite (14.5 g) was added, and the m xture
wowrm®7e93zse ed at 10C for a further 15 m nutes. HGOEEP2007/001214
reaction m xture was acidi P2ed w th hydrochloric acid
and extracted with ethyl acetate. The organi c phase
was dried over 5 nmagnesium sul fate and concentr at ed.
The product with the nol ecul ar wei ght of 242.28
(C15H1403) was obtained in thisdway; M5 (ESI): 243
(MrH+) . Exanple 26 10
2-[3-Chloro-4-((1R 3R, 5S)-8-net by -
oct - 3-yl oxy) phenyl ] - 6- (th'eta
yl oxy) - 3, 4- di hydr o- 2
N S~ N H’~g-Spdiu dy oxi e sO utlonég
and 2-chl or hyl t :
m xture of O
2-[3-chloro-4-((1R 3R 5S)-8-net hyl - 8-azabi cycl o[ 3. 2. 1]
oct-3-y|oxy)pheny|] 6-

Hydro%lq LoNae ﬂ/I dl J]%)%élg 12§§!L5 344 g&ndgﬁ 'u% g'scgﬁtgg&eof 2:[3-chloro-4-((1R,3R 5)-8-
methyMS)azaH'bﬁ:lcF[B )Qt 1@6(&-3V\ﬁSX)bﬁ1&h§ﬂ 69(tth15t@n-6@ﬂb>f}()l3 43d1h9deZH -isoquinolin-1-
hen sodi um hydr oxi de sol uti on 15 nL) an

one (52 agy iB ehARal Y e andayielatifes sveﬁegl)e%% %mﬁ%mausp?m@ in ethanol
0.5 nﬁgo&%%%oﬁxt1%%f sddRle ﬂie@agk g&ua%ﬁ(gwrﬁ%) O]h Wefer (0 @fmﬁg %g 5gdyad. After

ion was concentrated. resi’due was puri
18 ho@®, lmtfey a?hea'eaonen lstEllm?on Whecqneadret. W ﬂesﬂhewmnpwtfwlddmy preparative

HPL(‘y,:ﬁ'il?g g;\ggg%teéﬁ} mgcﬁ'\%ﬁi&sﬁ@%@ﬂ?&élﬁz%ﬁg) was olg]talned in this

\wwsggugsgmg@y Q1A 1 R 3R, 5S) - 8- net hyl - 8-azabi cycl 0[3.2.1
yl oxy) phenyl ] -6-(1-oxo- 25 1 | anbda* 4 *

g0gzabi clicl o[ 3. 2. 1]
:—N

/| OH O
0.375 n)
added to 15 a

-thletan 3 -yl oxy)-3, 4-di hydro-2H i soquinolin- | -one
WO 2007/ 093366 PCT/ EP2007/001214 92
Example 28

2-[3-Chloro-4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-(1,1-dioxo-
1lambda*6*-thietan-3-yloxy)-3,4-dihydro-2H-isoquinolin-1-one

@)
(@)
9 Jij
N
0=3\_
(@]

The second half of the reaction solution from example 27 was mixed with Oxone (potassium

monopersulfate triple salt; 39.5 mg), and the mixture was left to stand for 48 hours. The
reaction solution was concentrated. The residue was purified by preparative HPLC. The product
with the molecular weight of 517.05 (C26H29CIN20S5S) was obtained in this way; MS (ESI):
517 (M+H+).

Example 29
2-[3-Chloro-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-(3-hydroxy-4-
methylpent-1-ynyl)-3,4-dihydro-2H-isoquinolin-1-one
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Cl O0" N O'SNOjC)I-:"- : Hydrogen chloride (4M
in dioxane; 1 nL) was added to a sol ution of

wQ@2¢03/0e3b0r 0- 4- (( 1R, 3R, 5S) - 8- net hyl - 8- azabi cyed DEB2087/001214
] oct - 3-yl oxy) phenyl ] - 6- (t hi9gt an- 3- yl oxy) - 3, 4-di hydro-2
Hisoquinolin-1 - 5 one (52 ng) in ethanol (2 nL), and
vol atiles were renoved. The residue was suspended in
et hanol (0.5 nmL), and a solution of sodium
net aperi odate (34.4 ny) in vvater (0.32 nL) was added.
After 18 hours, half heé? r eacthon sol ution was

concentrat ed The re s p e by prﬁparatwe
HPLC. The LW e mi¥ecuLay wei Jof 501.05
(C26H29CLN204B) Was obtaixed/i n thi s'gwa NCESI ) :

501 (M+H+). 0 Exanpl e 28 2-[3-Chl oro- 4H R 3R 5

S)-8-net hyl -8-azabicyclo [3.2.1 ] oct-3-yloxy)phenyl]

-6-(1, 1-di oxo- 1 | anbda*

6*-t hi et an- 3-yl oxy) - 3, 4- di hydr o- 2H i soqui nol i n- 1- one
Methdd1 0" H OO' N 0-Sa N" O 15 The second hal f of

the reaction solution fromexanple 27 was m xed with

4-Metytpent- [ yotaek(3a rmg)nti'mb\peylnmspb'tné ® |6inpg)e cesdym catbonge (120 mg),

bls(trgﬁ%ﬂylﬁé gel%lpl(%ﬁ)nig%ﬂt flg)n\,\l{:}ﬁoré& (g ﬁlz: g cogpgtﬂfﬁdlge? k"’/‘ é'mg) were

succeWvnel paddedited sbhutiph @Iﬁ&iﬂﬂdrdxﬁeﬂﬂﬁﬁ@ulf&he aﬂﬂ@[&;éhlow-ét-«l S,3R,5R)-8-
the nol ecul ar wei ght of 517.05 (C26H29CLN205S)

was
methy}t$ agehisac oF-2-Alosieyjox Wehqnel ) ox0 3 &, 54 etrahyRjsoquinolin-6-yl ester
(100 rﬁéﬁ%l@[ﬁ% mL). The mixture was heated at 85°C for 3 hours. The reaction solution

was concentrated. The residue was purified by preparative HPLC. The product with the
molecular weight of 493.05 (C29H33C1N203) was obtained in this way; MS (ESI): 493
(M+H+).

Trifluoromethanesulfonic acid 2-[3-chloro-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yloxy)phenyl]-1-0x0-1,2,3,4-tetrahydroisoquinolin-6-yl ester

Trifluoromethanesulfonic anhydride (0.58 mL) was added to a solution of 2-[3-chloro-4-
((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-hydroxy-3,4-dihydro-2H-
isoquinolin-1-one (0.8 g) and pyridine (0.31 mL) in dichloromethane (50 mL) at 0°C. After 30
minutes, the mixture was partitioned between water and dichloromethane, and the organic
phase was dried over magnesium sulfate and concentrated. The product with the molecular

weight of 544.98 (C24H24CIF3N205S) was obtained in this way; MS (ESI): 545 (M+H+).

Reaction of trifluoromethanesulfonic acid 2-[3-chloro-4-((1S,3R,5R)-8-methyl-8-
azabicyclo[3.2.1]oct-3-yloxy)phenyl]-1-0x0-1,2,3,4-tetrahydroisoquinolin-6-yl ester with the

appropriate alkynes by method I resulted in the exemplary compounds in table 3.
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WO 2007/ 093366 PCT/ EP2007/ 001214 94 Table 3. EX.
Structure Ml ecular fornmula Ml ecular El'-M5 No.
wowioghtszée [ MH) 30 0 0 C31H29CI N202 497. 04 49%CT/EPLbh1001214

N 31 0 0 C28H32C1N302 478.08 478 N N ((~~H A H--{;N

32 /~~0 0 C26H27C1N203 450.97 451 HO ~C~// N~ H"_
""~J CH-;N_ 33 o0 0 C31H35C1LN202 503.09 503 HC HN

34 0 C30H33C1N203 505.06 505 (~ HHO CIHYi9N 35 0 O

u' ~-0 C28H29CI1IN204 493.01 493 'O HCIH-N 36 O

o CZOER3CT 203 493,05 B93 VRN 30\ T TESEMS ~ T
TE29CIN203 465. 00 @'S'e°“u’m‘“9 ecdlar
NO. Welght [M+H]+
40 C30H33CIN202 489.06 489
~ =y
== CIH%N’
C31H35CIN202 503_.09 503

41 O
s
CIH%
42 V@—Q’o C28H31CIN203 479.02 479
= —H
= ct N—

43 o C30H28CIN302 498.03 498

44 C28H31CIN202 463.02 463

45 C28H31CIN203 479.02 479

46 C28H31CIN203 479.02 479
HOV\Z@‘Q'O'Q;‘N,
Ci

47 o} O’ o, C29H29CIN402 501.03 501
NN N g}”'
\-N\ H
48 o —Q’O C29H33CIN202 477.05 477
s —H
V% C|H9N_
49 o] C30H28CIN302 498.03 498
O[
M = N’Q;'HQEN_

50 0 C27H29CIN203 465.00 465
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"~(~~~J"NH HO CIHN 38 0 / \N 0O C29H33C1N202 477. 05
477 Q- _ H 39 OH ~0 C28H31C1N203 479.02 479 (~_H
W@RHYO0INAND 2007/ 093366 PCT/ EP2007/ 001214 95 EXT/EP2007/001214

Structure Mol ecul ar fornul &8 Mol ecul ar 1 ESI-MS No.

wei ght [MtH + 40 0 C30H33CLN202 489.06 489 _ Hr

--03 0 o C31 H35CIN202 503.09 503 HCI,~N 42 O
C28H31C1N203 479.02 479 H HO CIHN 43 0 0 C30H28CI N302
g%s 03 498 N ('"~HCHY/'"N_ N!/ 44 0 -()- 0 C28H31

Examplendos 463.02 463 \rN H CTH': N

2-[3-Chloro-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-6-phenyl-3,4-

dihydro-2H-isoquinolin-1-one

Method J

Phenyl boronic acid (22.4 mg), cesium carbonate (60 mg) in water/ethanol (0.5 mL/0.5 mL) and
tetrakis(triphenylphosphine)palladium (5.3 mg) were successively added to a solution of
trifluoromethanesulfonic acid 2-[3-chloro-4-((1S,3R,5R)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yloxy)phenyl]-1-oxo0-1,2,3,4-tetrahydroisoquinolin-6-yl ester (100 mg) in toluene (2 mL). The
mixture was heated to reflux for 5 hours. After cooling, the organic phase was separated off and
concentrated. The residue was purified by preparative HPLC. The product with the molecular

weight of 473.02 (C29H29CIN202) was obtained in this way; MS (ESI): 473 (M+H+).

Reaction of trifluoromethanesulfonic acid 2-[3-chloro-4-((1S,3R,5R,)-8-methyl-
azabicyclo[3.2.1]oct-3-ylocy)-phenyl]-1-0x0-1,2,3,4-tetrahydroisoquinolin-6-yl ester with the

corresponding boronic acids by method J resulted in the exemplary compounds in table 4.

Table 4.
Ex. Structure Molecular formula | Molecular | ESIF-MS
weight

No. [M+H]+

52 C29H28CIFN202 [491.01 491
VT
F =

53 o] o C30H28CIF3N202 |[541.02 541
T OCOA
] CIHQ’

54 o} C29H28CI2N202 [507.46 507
Va9 gt N
cl Clyy
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45 00 C28H31 CLN203 479.02 479 CH ; 46 C28H31
CIN203 479.02 479 HOO H CIHN 47 0 0 C29H29C1N402
wGeeWwOMB3eO1L N H ~ti N\ CCHN_/ \ 48 0 0O PCT/EP2007/001214
C29H33CLN202 477.05 477 CPH -; 49 0 0 C30H28C1N302
498.03 498 N HN NCH- 50 0 0 C27H29C1N203 465. 00
465 HON O HCH-;N W 2007/093366
PCT/ EP2007/ 001214 96 Exanple 51 2-[3-Chloro-4-((1
S, 3R 5R) - 8- net hyl - 8-azabicyclo[3.2.1
Examﬂfcﬁ 3-yl oxy) phenyl ] - 6- phenyl - 3, 4-
6-[4- (AL DiyeHi19y] AfirioS MOKY PREANT-2 lp-toPNS EdByliro-FH-thiend[ 2t p9eidih-7-one

ATy
MN |

Firstly 3-methyl-5-p-tolylthiophene-2-carboxylic acid was reacted with paraformaldehyde by
method C1, and then the product was treated with thionyl chloride by method B. The resulting
dichloride was finally reacted with 4-(2-dimethylaminoethoxy)phenylamine by method A. The
product with the molecular weight of 406.55 (C24H26N202S) was obtained in this way; MS
(ESI): 407 (M+H+).

3-Methyl-5-p-tolylthiophene-2-carboxylic acid

A solution of 3-methyl-5-p-tolylthiophene-2-carbaldehyde (2.6 g) in 1,4-dioxane (30 mL) was
mixed with a solution of sodium dihydrogenphosphate (5.77 g) in water, and sulfamic acid
(1.87 g) was added. At 10°C, a solution of sodium chlorite (1.52 g) in water (20 mL) was added
dropwise in such a way that the temperature did not rise above 10°C. Twenty minutes after the
addition was complete, sodium sulfite (1.98 g) was added and the mixture was stirred for

15 minutes. The reaction mixture was acidified with hydrochloric acid and extracted with ethyl
acetate. The organic phase was dried and concentrated. The product with the molecular weight

of 232.30 (C13H1202S) was obtained in this way; MS (ESI): 233 (M+H+).

3-Methyl-5-p-tolylthiophene-2-carbaldehyde

5-Bromo-3-methylthiophene-2-carbaldehyde (Spinelli, D. et al., J. Chem Soc. Perkin Trans. 2,
1972, (12), 1866-9) was reacted with 4-methylphenylboronic acid by method J. The product
with the molecular weight of 216.30 (C13H120S) was obtained in this way; MS (ESI): 217
(M+H+).
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Phenyl boronic acid (22.4 nyg), cesium carbonate (60
mg) in water/ethanol (0.5 nL/0.5 nL) and
W 2aoradds3sq t ri phenyl phosphi ne) pal | adi um (5. 3 ngCIEP®07/001214

successively added to a sol98iti on of
trifluoronmethanesul fonic acid 2-[3-chloro-4-((1
S, 3R, 5R) - 8- net hyl - 8-azabi cycl o[ 3. 2. 1 ] oct - 3-
yl oxy) phenyl ] - 1- oxo-1, 2, 3, 4-t et rahydr oi soqui nol i n- 6-yl
esggr (100 ng) in toluene (2 nmL). The 10 m xture was

ed to reflux for 5 hours. After cooling, the

se was separated off_and _concentrated

2 B R0 Redoil TR BRSO A B el > B MM -l ity drofuran-
j ht of 473.02 (C29H29C1N202
2””%@‘9‘3&5? g ‘ﬁﬁﬁﬂ’m?on\éﬁgs, VB (ESI): 4(73 ( MiHH) . )
Reaction of trifl uoromethanesul fonic acid
2-[3-chloro-4-((1 S, 3R 5R

trahydr0|squ|noI|n- :

boroni c acids by ne d J résulted in .

compounds in table / able 4. Ex. Stmucture

Mol ecul ar fornul a@QMol &cul ar ESI-MS weight No. [MtH +

52 Qo 029H28C@9FN2(32 491.01 491 RHF CIH'D N 53 0

C30H28C1F3N2 41.02 541 F FHCHN F 54 00

C29H28C12N20 7.46 507 N HC C H-N WD 2007/ 093366

PCT/ EP2007/ 001214 97 Exanple 55

6- [ 4- (2- Di et hyl am noet hoxy) phenyl ] -2-p-tolyl -5, 6-di hy
Metha@0- 4H-t hi eno[ 2, 3-c] pyridin-7-one O

A solution of trimethylaluminum (2M in toluene, 250 pL) was added to a solution of
4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenylamine (52 mg) in
dichloromethane (2 mL) at 0°C, and the mixture was stirred at room temperature for 15 min. A
solution of 6-[(S)-1-(tetrahydrofuran-2-yl)methoxy]isochromen-1-one (50 mg) in
dichloromethane (1 mL) was added thereto, and the resulting solution was stirred at room
temperature for 3 h. Addition of Rochelle’s salt solution was followed by extraction of the
mixture with dichloromethane, drying over magnesium sulfate and concentration. The residue
was treated with 4N HCI in dioxane (5 mL), concentrated and purified by preparative HPLC.
The product with the molecular weight of 460.58 (C28H32N204) was obtained in this way;
MS (ESI): 461 (M+H+).

6-[(S)-1-(Tetrahydrofuran-2-yl)methoxy]isochromen-1-one
Method L

Methanesulfonic acid tetrahydrofuran-2-ylmethyl ester (2.7 g) and cesium carbonate (12 g)
were added to a solution of 6-hydroxyisochromen-1-one (2 g) in DMF (50 mL) and the mixture
was stirred at 80°C for 7 h. After addition of water, the mixture was extracted with
dichloromethane, dried over magnesium sulfate and concentrated. The product with the
molecular weight of 246.27 (C14H1404) was obtained in this way; MS (ESI): 247 (M+H+). 6-
[(R)-1-(Tetrahydrofuran-2-yl)methoxy]isochromen-1-one was synthesized analogously.
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SON NS5 Firstly
3-net hyl -5-p-tol ylthi ophene-2-carboxylic acid was
W0 2@evegioani t h par af or mal dehyde by nethod C 1, p@mnEPionzoni2i4
the product was treated wi ¥h thionyl chloride by
method B. The resulting dichloride was finally
reacted with 4-(2-dinmethyl am noet hoxy) phenyl am ne by
nmet hod A. The product with the nol ecul ar wei ght of

Methe?t%%;l? 5111(51%3' %R%%%%)@%%rgb a}lll rrelgthlylnes%eql s vay; M
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Methan l? r%)aurec l%f‘lé 949 §&dr9r)- ndrg'tl fi Ha@O°C After addition
ol UL oR §47d y

r ogenp osphat e
of wawﬁ,ttﬁf mn’dilﬁb \?vad émt&daﬁtlddlclﬁlbr(ﬁﬂetbanemdﬂechﬁi‘dze dnagAtmmﬁi@plfate and
concemp egeEheaRIags! PO NdPBEAIREAr Weighii 15043 (CSHI2 GRS Nas obtained in
this \)Jﬁ?t VL (tﬁﬁg)r ?gg Qiqt Iplg‘g M'eﬁﬁn&t&ﬁﬁﬁlc]agfa ( VYEGEtYaHWFBJfLﬁ"% 2- gl)methyl

was conpl et e, iumsulfite
ester gis pyaparadldeaddogmulyt he m xt ure was stl rred for 15
m nutes. The reaction mxture was acidified with
hydrochloric acid and extracted with ethyl acetate.
The organi c phase was dried and concentrated. The

6Hyd}69§?{9&thr Mhid1idae nol ecul ar wei ght of 232.30 (C 13H
12025) was obtained in this way; M5 (ESI): 233 (MtH+).

Methcgao - Met hyl - 5- p-tol yl t hi ophene- 2- car bal dehyde
orm 3 nmet hyl t hi ophene- 2- car bal dehyde (Spinelli, D
Per.kin Tr ) :
A sol g P M bR iy A pdc g spprion of
6-metBkY1Qsthdomd €-oRk @918 &Y in dichldréhethimd (800hdr) a0PQdndahe mixture was
216. 30 (C13H120S) was obtained in this way

stirregatzoom temperajure (gn 1500 7ftsy sé@amefrﬁmemymitzf&fuﬂ%? the mixture
was @@%\%@? %@yﬁ%c%eﬁat{. (agld él%ea ueous[ %l'taée ﬁvai acidified with 2N HCI, extracted

with étﬂjaltac&auel, arisg Wtemydg}leﬁuxﬁl(sﬁ)fat]: -afitl (ebnmnyrdtedf lenfan:mdue was

2-yl ) met hoxy
chromatographed on sﬂllca geyl-llhesp?géﬂcrt] gxllth tHe mo?ecular welght of 162.15 (C9H603)
was obtained in this way; MS (ESI): 163 (M+H+).

6-Methoxyisochromen-1-one
Method N

A solution of 6-methoxyisochroman-1-one (15.1 g), NBS (27 g) and benzoyl peroxide (500 mg)
in tetrachloromethane (250 mL) was heated to reflux while irradiating with light for 3 h. The
mixture was filtered and the filtrate was concentrated. The residue was dissolved in
triethylamine (100 mL) and stirred at room temperature for 48 h. The reaction mixture was
partitioned between water and ethyl acetate and brought to pH 1 with concentrated hydrochloric
acid. The organic phase was separated off, dried over magnesium sulfate and concentrated. The
residue was chromatographed on silica gel. The product with the molecular weight of 176.17
(C10H803) was obtained in this way; MS (ESI): 177 (M+H+).
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WaL2{07 R38R, 5S) - 8- met hyl - 8- azabi cycl o[ 3. 2. 1] oct PGFEP2IRYH01214
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wi t h di chl oronet hane, drying over magnesi um sul fate
A 1.6rep oo me bty ilidhinmTih dexarsi(#6®9 viaswasrasded dropitise 10N solution of

disopryiarpiag (55 A SNFRF AT Al i BRCT The Rl % was hen

warmé’hﬁio_gbbmct% Né@l@tlﬁ@ f((r@ix%liﬁﬂmzéﬁ)n WRfedabt 289TEdnd B sbhutidn of 4-methoxy-

2- metbxlﬁynmqamd rraqlfyﬁ&f (ﬂflé)rmh) y/ag %&eﬁ&x%mﬁ%e%ﬁtﬂf@ﬁﬁrmg at this

tempe{aQFr% Ngﬂ? g]?%rplaar;fg}nhcﬁ@eqﬁrﬁle ’Pgs eéfgd((%d The) reacti ction mi» mlxture was then

allowaaubbeMtreomJtamgéraﬂﬁe wed e/aﬁ@tdeaﬂi dt mhla tam;benitufenfooﬁ h Water was added
6- i/dr oxyi sochranen-1 - one ) DMVF (50 'zT\é and the
to the ggagtion B1IXiEs 2aq thepdbe I\HFM egpved iy vam and g@apeQis phpse was
uf ha ok &hMifild with HCI, and the resulti
e Rt G e G E mabncnl s SUegr Hynd th esuing
prec1pmtat¢omstﬁlmraﬂoff The wasloatigith wateln s¢veeal timpdseThe¢ prodweti with the

molec?ligg%w?e?glé gt} Mé&# %Ai%ﬁ?oi"’a was o a?neréeigl tfnrs] vxtlar)lll ﬁ/lg\@@l):l\@9 (M+H+).

[ (R -1-(Tetrahydrofuran-2-yl)methoxy]isochronen-I|-one
was synt hesi zed anal ogously. WD 2007/ 093366

PCT/ EP2007/ 001214 99 Met hanesul fonic acid
(S)-1-(tetrahydro-furan-2-yl)nethyl ester To a
solution of (S)-1-(Tetrahydro-furan-2-yl)-nethanol
(7,95 g) in pyridine (35 nL) Methansul fonsaurechlorid
(7,47 g) was added at -15C and stirred for 5 h at 0OC
After addition of water, the m xture was extracted

wi t h di chl oronet hane, dried over magnesi um sul fate and
5 concentrated. The product with the nol ecul ar wei ght
of 180,22 (C6H 1204S); was obtained in



this way; M5 (ESI): 181 (M+H+). Methanesul fonic acid
(R -1-(tetrahydro-furan-2-yl)nmethyl ester was
w@e®@payse anal ogously. 6- Hydr oxyi sochr onen- 1- oP€T/ERD07/001214

Met hod M A solution of bortm tribromde (1 Min

di chl or onet hane,
6- net hoxyi sochronen-1 - on

e (9.3 9)

130 nL) was added to a sol ution of
i n di chl or onet hane

(300 nL) at OC, and the m xture was stirred at room
t enper at ur After addjtion of sodium
The corgp 'Hlﬁjgt"etag&ﬁ gf"’eEf’nObt?‘ﬂ‘é ﬁ‘i‘%l?%ﬂ“éfy was washed with ethyl

Tablecy,
nagnesi um sul fate and concentr at ed. The residue was

acet at e,
extracted 15 with e

thyl acetate, d

ri ed over

and t he agueous phase was acidified with 2N

Ex.

No.

ographed on silic
EgﬁﬁggFar wei ght of 162.
this way; M5 (ESI): 163
G- thhoxyisochronen I-on

heovvr enacnher ~Aynae o

%8{%@%{& Bf
( MrHH+) .
e 20 thhod N

L%&P t
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weight
A sol ution

HESI-MS
in

[\H+HT
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D4R, Jenper
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phase was separated oftT,

and conceptrated. HThe r

Slllcéffff; eggTBduct

{gl%%% 10H8 was o
H+) .

WD 2007/ 0933
G- thhoxylsochronan- I -

CHIEANO( Neg
esi due was chro

Wi th the npl ecu
btained in this
66 PCT/ EP2007/0
one thhod O A

N gom Sul
natographe

ar wei ght
way; M5 (
01214 100
1. 6M sol ut
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d on
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ESI):

i on
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tenperature for 10 m n, paraformal dehyde (7 g) was

added. The reaction m xture was then allowed to reach
WO awmoesnper at ure and was stirred at this tenpRCHEPI87/001214

for 4 h. Water was added 1@ the reaction m xture, and

then the THE was renoved in vacuo and the aqueous

phase was 10 extracted with diethyl ether. The aqueous

phase was aC| dified with conc. HCl, and the resulting

[JI C\JI 'JI l Cll C W C C U

sever al sP The produ
of 178@\,;{5
(EY Yo ) 0ba) 095506 PeT)

101 The conpounds in table 5 were obtai

----- ?4%\?2 t

14

Vbl ecul ar ESI - M8, No. vvei%tH?WFﬂﬁ 57|49\ 0\|476
C30H36N204 488 33489 58 0 0 C24H28N204| 408, 50 409
O~, ,,- 1\ N ) 59 1o [C29H34N205 490,60 491 O[O H

N H oo C29H34N204 474,61 475 O 1 \ N{(' ~N
g@ C27H29C1N204 481,00 481 | JI N/ WK

C25H30N2|04 422,53 423 PO 1 N 63 H

C26H29FN204 452 53 453 o , O,

o H C28H31CIN204 495,02 495
L G
o] '\O’@ y
J
o NepO. Hy- C27H31N304 461,57 462
|
Wecadh
\J (o]
o N C28H32N205 476,58 477
o CTOI\V;
ol
o Qg C28H32N205 476,58 477
(o]

v H
0 Jij[o %7"/7(% C31H37FN205 536,64 537
(I :N F oy
O ™g Z

o N/@/\Oy,q\%? C32H40N205 532,68 533
oS

9 /@Q«r%i;,q\/\o/ C30H35FN205 522,62 523
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64 0 F 0, HN C28H31FN204 478,57 479 / NH 01, ,0 I

/ WD 2007/ 093366 PCT/ EP2007/001214 102 65 10
wWE20HB2IIBO5 464,57 465 O NV,,. " \ - 0 - 66PAI/EP2007/001214

C28H33N304 475,59 476 H N30 o | N O 67 0o H C28H31

CIN204 495,02 495 N/ H 068 0O IrN 0, HN C27H31N304

461,57 462 H 69 10 N C28H32N205 476,58 477 o\ 0 O1

Nf 70 10 N C28H32N205 476,58 477 o 0 O 01 N-~-

74 /@i’%gf;h,\/\o/ C31H38N205 518,65 519
e

C30H33FN204 504,60 505

75 0 N @[29;‘\7
se

1-[(1S,3R,5R)-3-(4-Amino-2-fluorophenoxy)-8-azabicyclo[3.2.1]oct-8-yl]-2-methylpropan-2-ol

1-[(1S,3R,5R)-3-(2-Fluoro-4-nitrophenoxy)-8-azabicyclo[3.2.1]oct-8-yl]-2-methylpropan-2-ol
was reduced by method F. The product with the molecular weight of 308.40 (C17H25FN202)
was obtained in this way; MS (ESI): 309 (M+H+).

Method P
1-[(1S,3R,5R)-3-(2-Fluoro-4-nitrophenoxy)-8-azabicyclo[3.2.1]oct-8-yl]-2-methylpropan-2-ol

A mixture of (1S,3R,5R)-3-(2-fluoro-4-nitrophenoxy)-8-azabicyclo[3.2.1]octane (399.17 mg),
isobutylene oxide (865.4 mg) and cesium carbonate (977.5 mg) in DMF (5 mL) was heated at
80°C overnight. The reaction mixture was then diluted with ethyl acetate and water, and the
aqueous phase was extracted several times with ethyl acetate. The combined organic phases
were dried over sodium sulfate, and the solvent was removed in vacuo. The product with the
molecular weight of 338.38 (C17H23FN204) was obtained in this way; MS (ESI): 339
(M+H+).

Method Q
(1S,3R,5R)-3-(2-Fluoro-4-nitrophenoxy)-8-azabicyclo[3.2.1]octane

Trifluoroacetic acid (20.5 mL) was added to a solution of (1S,3R,5R)-3-(2-fluoro-
4-nitrophenoxy)-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester (4.9 g) in
methylene chloride (34.4 mL). The reaction mixture was stirred at room temperature for

30 min. The solvent was then removed in vacuo. The product with the molecular weight of

266.27 (C13H15FN203) was obtained in this way; MS (ESI): 267 (M+H+).
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71 O- O" N-,r 536,64 537 1 1 H72 O0" N'.")r

C32HA0N205 532,68 533 N OH 73 0 " C30H35FN205 522, 62
wG2®7/083366 | / \1\1VIY" WO 2007/ 093366 PCT/ EP20RCT/6P0A71d01214

103 74 C31 H38N205 518,65 9 'a 1~~ ( T O750 0 "

N~V C30H33FN204 504,60 505 NFI1 J OO\ I / V1-[(1

S, 3R, 5R) - 3- (4- Am no- 2-f | uor ophenoxy) - 8- azabi cycl o[ 3. 2.

1 ]Joct-8-yl]-2- rrethyl propan 2-ol 1-[(1

(15, 3R%R§ gc(?er‘gug’qo}f QE ﬁx}ﬂxg} I : r&g?@pﬁxﬁpc bl C ?1L, ac12d tert-butyl

ester Method F. The product vvlth t he nol ecul ar vvel ght of
308.40 (C 17H25FN202) 5 was obtained in this way; M

(18, 3R§E§;ﬁllg¥§’r%gy-§8gﬂ+z’éwc%clo& Ilqﬁg}aglg hena[él)g((;)syhg acid tBrt-Cb)lllgil gftgf yas reacted
with 3,4- dgﬁ%&orgg?bdnz%’nm?lt mythpd & dihe Praduct Withithet MDEcmlfar weight of 366.39
3-(2 uor o- 4- ni t ropheno azabi cycl o[ 3.
st S s (o b (8RS aPiar ont exelol
rTg) and cesium carbonate (977.5 ng) in DVF (5 nL) was
heat ed at 80C overnight. The reaction m xture was then
diluted with ethyl acetate and water, and the aqueous
(1S,3R pRaSeHydrox g8t azabicgd o Be¥.éfortant i8resbmiylia acidyit-taityd estee.
The conbi ned organi c phases were dried over sodium

A solutfosl §fql 8 3RFTN-3-BLAbSHIERL. 1\eGari-8+8D VETlg) iR mgmo rﬂ'h)éwas added to a
product wth the_ nolecular weight of 338.

solutlorwfr@sinmdmérowai@ (386 &) iewaten (3hm )v@lyteﬁnlﬁlti(llzgwbm@éﬁa(lisz g) was
then adQMI; Hi'iéi the %&tmﬁqn&ture was stirred at room temperature for 2 h. The THF was

removed in vacuo and the residue was mixed with water and ethyl acetate. The aqueous phase
was extracted several times with ethyl acetate. The combined organic phases were dried over
sodium sulfate and the solvent was removed in vacuo. The product with the molecular weight

0f 227.30 (C12H21NO3) was obtained in this way; MS (ESI): 228 (M+H+).

3-Fluoro-4-[(18,3R,5R)-8-(2-methoxyethyl)-8-azabicyclo[3.2.1]oct-3-yloxy]phenylamine

(1S,3R,5R)-3-(2-Fluoro-4-nitrophenoxy)-8-(2-methoxyethyl)-8-azabicyclo[3.2.1]octane was
reduced by method F. The product with the molecular weight of 294.37 (C16H23FN202) was
obtained in this way; MS (ESI): 295 (M+H+).

(1S,3R,5R)-3-(2-Fluoro-4-nitrophenoxy)-8-(2-methoxyethyl)-8-azabicyclo[3.2.1]octane

(18,3R,5R)-3-(2-Fluoro-4-nitrophenoxy)-8-azabicyclo[3.2.1]octane was reacted with
2-bromoethyl methyl ether by method G. The product with the molecular weight of 324.35
(C16H21FN204) was obtained in this way; MS (ESI): 325 (M+H+).

4-((1S,3R,5R)-8-Cyclopropyl-8-azabicyclo[3.2.1]oct-3-yloxy)-3-fluorophenylamine was
reduced by method F. The product with the molecular weight of 276.35 (C16H21FN20) was
obtained in this way; MS (ESI): 277 (M+H+).

4-((1S,3R,5R)-8-Cyclopropyl-8-azabicyclo[3.2.1]oct-3-yloxy)-3-fluorophenylamine
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(1

S, 3R, 5R) - 3- ( 2- Fl uor o- 4- ni t rophenoxy) - 8- azabi cycl o[ 3. 2.
wazjosossne Trifluoroacetic acid (20.5 L) wasPEOERW0T/@01214

a solution of (1 S, 3R 5R) -85(2-fluoro 20

4-ni tr ophenoxy) - 8- azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl i c

acid tert-butyl ester (4.9 g) in nethylene chloride

(34.4 nL). The reaction m xture was stirred at room

t epper at.ure for O mn, . The ent. wa d
A M IREE S5 G Sypeliebhiirich T RET A VES addbf g SURIEE of
- SR (S 3 L i i
R o B e e
(1-ethogycyclopropoxy)trimethylsilane (1.3 g), acetic acid (0.86 mL) in methanol (5 mL). The

reacti(‘lsn 131’1(?)8{51};%\59 1 _ecz?g:rlc:ilbagggﬁ §°r$C$WESR ﬁ%‘%rz;iﬁzgth ré gt%;éc\ye%l i [v§Cu%', and the
residue Was 3k enR)p-id ethyd aootite Gnd akdr CYied @thyd. adethleostasd @as washed with water
8-carboxylic acid tert-butyl ester was reacted wth

and draediover spdigmoiil fatco pachthe selvelt was iseeved inyasupy BapRrodugtivyith the

molc I SR8 LR SHTD 8 SyUPEERRIRR st
(M+HH.S, 3R, 5R) - 3- Hydr oxy- 8- azabi cycl o[ 3. 2. 1] oct ane-
8-carboxylic acid tert-butyl ester A solution of (I
S, 3R, 5R) - 8-azabi cycl o[ 3. 2. 1] octan-3-0l (10 g) in THE
(100 nL.) was added to a solution of sodi um hydroxi de

Other%ﬁco;(g sBbstititedBi R aticAthifly whibh wed! EmPlal¥d fiHiEAERRPRIN of table 5
17.2 g) was

1 o then added, and t_he feaction mXxture
were pvaparsd by resdting of thereotrespadmiguhuwrérotro ardmatFhwith Hi€ eosessponding

wconSRYF Ak YRR 20 S5 i s mred A et
he e A s S STt 25 B i -

Fluor&@ﬁnﬁtﬁypﬁf-ﬁﬂrd-ﬂeﬁé@ﬁé‘.o- The product with the nol ecul ar
wei ght” of 227.30 (C12H21NO3) was obtained in this

way; Ms (ESI): 228 (M+H+). 15 3-Fluoro-4-[(1
S, 3R, 5R) - 8- ( 2- net hoxyet hyl ) - 8-azabi cycl o[ 3.2.1

- 3-yl oxy] phenyl ami ne (1
Exam%,%gflg, 5R) - 3- ( 2- Fl uor o- 4- ni t r ophenoxy) - 8- ( 2- met hoxyet hyl

2-(3- g B S AR HEIOHRH TR AP NEYCU Jof 10505 Yy Rbemy ) -6-(R)-
1-(tet%%ﬁ}ggg)ypfﬁéhoﬂmﬁ{-%thﬂliﬁh'-o°t1eV\’ay; M (ESI): 295

S, 3R, 5R) - 3- ( 2- Fl uor o- 4- ni t r ophenoxy) - 8- ( 2- net hoxyet hyl

) - 8-azabi cycl 0[ 3. 2.1 ]octane H
(1S, 3R 5R)-3-(2-Fluoro-4¢nit ENOXY -aMbi cycl of 3.
2.1] oct ane was reacied with F
N F H
(0]
<’j/\o

A mixture of 2-{4-[(1S,3R,5R)-(8-azabicyclo[3.2.1]oct-3-yl)oxy]-3-fluorophenyl }-6-[(R)-

1-(tetrahydrofuran-2-yl)methoxy]-2H-isoquinolin-1-one (46.4 mg), 1-bromo-2-fluoroethane
(31.7 mg), potassium carbonate (41.5 mg) and sodium iodide (1.5 mg) in DMF (0.5 mL) was
heated at 60°C for 6 h. The reaction mixture was then mixed with ethyl acetate and water, and
the aqueous phase was extracted several times with ethyl acetate. The combined organic phases

were dried over sodium sulfate and the solvent was removed in vacuo. The product was purified
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2- bronoet hyl nethyl ether by nmethod G The product

with the nol ecul ar wei ght of 324.35 (C 16H21 FN204)
wor®7oises ned in this way; MS (ESI): 325 ( MFHHCT/RB2007/001214

4-((1 S, 3R, 5R)-8-Cycl opropWle- 8- azabi cycl o[ 3. 2. 1

] oct - 3-yl oxy) - 3-fl uor ophenyl am ne was reduced by

nmet hod F. The product with the nol ecul ar wei ght of

276.35 (C 16H21 FN2O) was obtained in this way; M

by prc%%;fa:g)vg %@%%@%gyﬁ&éhea%mcgms vatgél_t gf 310.58 (C29H32F2N204) was

obtaine@Gh this V/Ia%WI)S'(ESQ': 901 pakenRyl am ne WO 2007/ 093366
PCT/ EP2007/ 00121 105 A | "M solution of sodium

cyanobor ohydride in THE (6 nL) was added to a m xture

o ol BRI B B pgremtensy o

1-(tetfahy @O REX)LC Y nREOB0H)-IsoqiiBb iy Sddeans syAthdsigdd arletlously (example
acid (0.86 nL) in nmethanol (5 nL). The reaction

77). mixture was heated at 60C for 8 h. The sol vent was

then renoved in vacuo, and the 5 residue was taken up
in ethyl acetate and water. The ethyl acetate phase

2-{4-[\(BS, 3RSR) 8- Atat icyedd [Br2. 1 jand3-gi)oryl - Dflaorsplainy th-6-{i(K)ak-&etrahydro-
.ﬁgg t%g Sj|¥§nt was. renoved in vacuo. The product with

furan¢ ) merhead Hisogringlip-169ne306. 34 (CL6HLOFN203) was
obtained in this way, Ms (ESI): 307 (MH+). 10 O her

al koxy substituted aromati c am nes which were enpl oyed
(18,3RSR)3HE-Ioooetii t-oxb-6- HB)) € -Getrahpdro furarBaylpaethgx y ledd-isoqginolin-

ST TR O TR ——

[(R)- ISUESRFYRIFirah £k BB x FesRhfbinitg- 1-8ndTBY Reehdd K. THe product with the
conpounds 72 and 74 were prepared in anal ogy to
molecgtpmpyeighl of 764 3h CTEIRF $igvap-obtained in this way; MS (ESI): 465
or o- 2- et hyl - 4-ni tro-benzene. 15 Exanple 76 2- {
(N“+QHFIuoro-4-[(l

S, 3R, 5R)-8-(2-fluoroethyl)-8-azabicyclo[3.2.1

-3y | 3-6-[(R- .
a s&ﬁ%ﬁg?mﬁﬁ’ﬁ%? emflfl-zilif}%}([bf)(;g%ﬁ‘a%ﬂcyzh[%%défeﬁt%rff'ﬁ@ﬁb%ﬂé’ acid tert-
butyl s NF N F H o: i

(1S,3R,5R)-3-Hydroxy-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester was
reacted with 3,4-Difluoronitrobenzol in NMP according to method E. The product with the
molecular weight of 366,39 (C18H23FN205) was obtained in this way; 367 (M+H+).

Example 78

2-[4-((1S,3R,5R)-8-Cyclopropylmethyl-8-azabicyclo[3.2.1]oct-3-yloxy)-3-fluorophenyl]-6-
[(R)-1-(tetrahydrofuran-2-yl)methoxy]-2H-isoquinolin-1-one

SORe o
m@é
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CO0O0 20 A mxture of
2-{4-[ (1S, 3R, 5R)-(8-azabi cycl o[ 3. 2. 1] oct - 3-yl ) oxy] - 3-f

WO e opzenyl }-6-[ (R) | PCT/EP2007/001214
- (tetrahydrof uran- 2-yl ) net Hdxy] - 2H i soqui nol i n- 1- one
(46.4 nmg), 1-brono-2-fluoroethane (31.7 ng),
pot assi um carbonate (41.5 ng) and sodiumiodide (1.5
rrg) in DM (0.5 nmL) was heated at 60C for 6 h. The

ction nj xt was, t.hen e i et h cet at an
A Mg léfn' CAREPOTDRY 9&&38{5@%3@? MmL«QWae&%‘
2-{4- [gim 5\1%)3@ a%thwcla@@t bé-3 }l)@xﬂ@hh%ﬁh&{ﬂ%t[@kpMfeaahydrofuran-

were 'dried over sodium Sul fate and the sol vent
2-yl)metimoyd @ H-isoqeioolan- 1 Kine (blrloblmgt) ayaloppenant¢aseplyghyde (30 2 mg) acetic

o (LR AP IHASA 08 P ERFFh L o v

stirred @Qé(i'ﬁmgéé& thﬁe{ ﬁﬁ?(h qik @blﬂ@ﬂ widt thé fenvd¥d ilradubSnd the residue was
taken gp gRetbm) acgta@ezaq:d wareh dihl pHYyecsss RAassi wcqxg[agteg sqveral times with ethyl

sceath S R ep ERE, FORCRACL e Sttt apt e sy vas
removw&dsn $¥diioh @h‘d: amde @ftﬁlu@g@a&;bqtlf(ddﬁ@rmhmraﬂvk) HPBC{ Thd poduct with the
S, 3R 5R) - (8- Aza- g\g
molecpfs pvetghy p?ékwé Pelitees mms qbtaenqd(lp)thli M@eMSHFe1?
(M+Hf+l)|r an- 2-yl ) met hoxy] - 2Hi soqui nol i n-1-one 10 (1
S, 3R, 5R) - 3- (2- Fl uor o- 4-{
1- 0XO0- 6- [(R)-I-(tetrahydrofuran 2-yl) et hoxy] -1

H i soqui.no
The C%‘“W‘}'g’ﬁé%&b%68’eﬁ?ﬁ'ﬂ thegizpd,pnplogopslyet ane- 8- car boxyl i c
acid tert-butyl ester was reacted with 6-
[ (R -1-(tetrahydrofuran-2-yl)nmethoxy]isochronen-1-one
Tablelf®y net hod K. The product with the nolecul ar weight of
464. 21 (C27H29FN204) was _obtained in this way;

465 15 (MrHH) . (1 e £ Moleoular | ESI-MS
Ex. sﬁlﬁ?“g&) 3-(4- Ani no. 2- f 1 pagiscuptiommula ol Yolecha vel of 3.

No 2.1 ]octane-8-carboxylic|acid tert- but yweight er
" (IS, 3R 5R) - 3- Hydroxy 8- aza b| cycl 0[3 2 L

nr~+ ane Q ~narhn

[M+H]"

79 }eact ed M““"Z”%’ wo 181\?;pz%l in Waccor 1r?g

ewproducti wth the nolegcular weight of
18H23FN205) was obtained in this way; 367
MH—I+) Exanple 782[4((1

S3R5R)=8- \,yuuplupy,l‘ E T8 i Ccycli a3 1 4
80 joct-3- yI? m/géhen%llﬁ-g- Saa6Y 245

81 C32H36N404 540,66 541

Pe Qe
se
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[(R) -1-(tetrahydrofuran-2-yl)nmethoxy]-2H i soqui nolin-|
WO W36 HN- joo N\ FHOO ~ W 2007/ 0BGBEB2007/001214
PCT/ EP2007/ 001214 107 A 11081 sodi um cyanobor ohydri de
solution in THE (0.6 nL) was added to a m xture of
2-{4-[(1 S, 3R 5R)-(8-azabicyclo[3.2.1
] oct - 3-yl) oxy] - 3-fl uor ophenyl }-6-[ (R) - 1- (t et rahydr of ur
Exanll -yl) met hoxy] - 2Hi soqui nolin-1-one (111.1 ng),
xam@3%§ pr opanecar bal dehyde (30.2 ng), acetic acid (12.3
i n methanol (2.2 pl)/ chlorlde 1.4 ), .
6- ((S)r%@Xdé@@’tbﬂl%ﬂ%y?r%@m‘%th%%%’b’wp t/leﬂtsmﬁﬁ(h@ﬁbléﬁ&f—ﬁ%umohn-
l-ond ©F 8 h. The solvent was then renmpved in vacuo and the
reS|due was taken up in ethyl acetate and water. The
aqueous phase was extracted several tines with ethyl
acetate. The conbi ned organi c phases @e

redried over
sodi um sul fate and the sol@ent remN n \wacuo.
Jig pr epar at i LC.
& gho of 518 6

i g .
(C31H35FN204) was ol ih this way; M5 (ESI): 519
table 6 were synthesi zed

1o (MF}—W'é\CC? : ' [
anal ogously TablTe 6. Ex. Structure Ml ecul ar fornul a
Mol ecul ar ESDHVS No. weight [MtH+ 79 0 1~ (\\~HH

C32H38N204 514,66 515 O\ | / OV 80 OH NN
6-((8)?)2—}-{_}%%% f"ox%"lsdc%’i)’orgénsl o%% an(ltl mé_lhoxyclfi% %ﬁ?rropéingA'o’ 66
1-ylethoxy)phenylamine were reacted by method K. The product with the molecular weight of
452.56 (C26H32N205) was obtained in this way; MS (ESI): 453 (M+H+).

Method R

A mixture of 6-hydroxyisochromen-1-one (405 mg), (S)-(-)-1,2-epoxybutane (361 mg), cesium
fluoride (1.1 g) and DMF (3 mL) was stirred at 130°C for 4 h. Addition of water was followed
by extraction with dichloromethane, drying over magnesium sulfate and concentration. The
residue was purified by preparative HPLC. The product with the molecular weight of 234.25
(C13H1404) was obtained in this way; MS (ESI): 235 (M+H+).

Example 83
2-{4-[2-(3-Azabicyclo[3.2.0]hept-3-yl)ethoxy]-3-methoxyphenyl}-6-[(S)-1-(tetrahydrofuran-

2-yl)methoxy]-2H-isoquinolin-1-one
N O
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WD 2007/ 093366 PCT/ EP2007/001214 108 Exanple 82
6- ((S)-2- Hydr oxybut oxy) - 2-[ 3- net hoxy- 4- (2-pyrrolidin-
WO 200702300 XYy) phenyl ] - 2H i soqui nol i n- 1-one ' a BCT/EP267/001214
NO OH5 6-((S)-2-Hydroxybyt oxy)i sochronen-1-one and
3- met hoxy-4-(2-pyrrolidin- 1-ylethoxy)phenyl am ne were
reacted by nmethod K. The product with the nol ecul ar
wei ght of 452.56 (C26H32N205) was obtained in this
; M5 (ESI): 453 (MtH+). Method R 10 A m xture of
Meth%f%ydroxyisochronen 1-one (405 ny),

A solt(t@n df (2 etko @-’{Y@%a@ﬁﬂ 3 etAHy drofiftgh-2 l)nf'létH@)E}j d@1-isoquinolin-
B S 1308 Yar A

and was stirred at
2- yl}pﬂv@d@xy)mtaddehmﬁ é27 mg3 Fadabioweld (3. BYheptana €18 m.g, M. thce etal,]. Org.

Chemg b2t ey LoPor oot e QHERERRRNY il & TP T mL) was stired

at rooﬁi’ t@ﬂl ERbrY €orth. T heldodyeRt WHIfimavied i {/:ib%orrl)h@fé'did@é was purified by
wei ght of 234.25 (Cl3H1404) was obtained in th 8/5)
was

prepamgiv¢ HELC. Thg @rqcmct-w)th th_esmg}@gw}gr weight of 490.60 (C29H34N2
obtam%a{m t}L }(vgg r@?g?bi)y? 9] hept - 3-yl ) et hoxy] - 3- net hox

pheny r of ur an-

2 yl)msthoxy] 2H—|squ| noI in-1-one o N aNO 0o 20

WO 2007/ 093366 PCT/ EP2007/ 001214
(2-Methoxy-4-{ 1-0x0-6-[(S)- I-(tetrahydrofuran-2-yl)methoxy]-1H-isoquinolin-

2-yl}phenoxy)acetaldehyde

Method T
A solution of 2-[4-(2,2-dimethoxyethoxy)-3-methoxyphenyl]-6-[(S)-1-(tetrahydrofuran-
2-yl)methoxy]-2H-isoquinolin-1-one (94 mg) in 10:10:1 TFA/dichloromethane/water (2 mL)
was stirred at room temperature for 2 h. The solvent was removed in vacuo. The product with
the molecular weight of 409.44 (C23H23NO6) was obtained in this way; MS (ESI): 428

(M+water+H+).

2-[4-(2,2-Dimethoxyethoxy)phenyl]-3-methoxy-6-[(S)-1-(tetrahydrofuran-2-yl)methoxy]-2H-
isoquinolin-1-one

6-[(S)-1-(Tetrahydrofuran-2-yl)methoxy]isochromen-1-one and 4-(2,2-dimethoxyethoxy)-
3-methoxyphenylamine were reacted by method K. The product with the molecular weight of
227.26 (C11H17NO4) was obtained in this way; MS (ESI): 228 (M+H+).

4-(2,2-Dimethoxyethoxy)-3-methoxyphenylamine

Method U

Palladium on carbon (550 mg) was added to a suspension of 1-methoxy-2-(2-methoxy-
4-nitrophenoxy)ethanolmethane (4.40 g) in methanol (50 mL), and the mixture was stirred
under a hydrogen atmosphere for 8 h. The mixture was filtered and the filtrate was
concentrated. The product with the molecular weight of 257.25 (C11H15NO6) was obtained in
this way; MS (ESI): 258 (M+H+).
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15

109 Method S A solution of

(2-met hoxy-4-{1-0x0-6-[(S)-1-(tetrahydrofuran-2-yl)net
Whmooy93366 | soqui nol i n- 2-yl } phenoxy) acet al dehyR&I/ER2007/001214

ng), 3-azabicycl o[ 3.2.0] heptvtane (18 ng; M Rice et

al., J. Org. Chem 1957, 22, 1100-1103) and sodi um

cyanobor ohydride (10 ng) in THE (1 nL) was stirred 5

at roomtenperature for 3 h. The solvent was renoved

in vacyo. The yesi i d wa urifi by preparative
- Mepry 3 et teRs e D e ioar el aht of 490, 60
Meth&cszI—BM\IZOS) was obt ained in this way, M5 (ESI): 491
f) (2- Met hoxy- fj 1- oxo- 6- .
A sohﬂt(os)o _Qrmﬁélpmeryrdtrgpmnna (mybmc@pﬁ@lﬂyqudeldlmethyl acetal (5 g) and

cesmr}&cgriapﬁ%e 2%7 g? in ﬂ)R/II*Z(]W mi) Qt?r)r(é@ ae{cl%b@é ?orr@/ﬁj eAc%E Bor? gf water was

followkd[t4-exZradtich wih hmyy @éelfdl&,yd)ryi%g R E R yrRsRIRY bylfabe ﬁl((ﬁaonl:elﬁtratlon
t et rahydr of uran- 2- msthoz"gr 2H-|so uinolin-1-o

The praglgctyyith the m@leq'darlwwg ofi 2] @%étﬂéhl waépbta@qﬁiup this way; MS
d at roomtenperature for 2 h. The sol vent
(ESI)%% (M%ﬁj\[/):d i n vacuo. The product with 15 the
The cmbmmilsamta\bm Dhvereodbtdied dhl{gaRSi23NOG) was obtained in
this way; M5 (ESI): 428 (M+rwater +Ht) .
2-[4-(2, 2- Di net hoxyet hoxy) phenyl ] - 3- met hoxy-6-[(S) -1 - (
t et rahydrof uran-2-yl ) net hoxy] - 2H i soqui nol i n-1-one 20
Tabled. [ (S) - 1- ( Tet r ahydr of ur an- 2- yl ) net hoxy] i sochr onen-1 - on
e and 4-(2, 2-di et hoxyet hoxy) - 3- net hoxyphenyl anm ne

ted by method K ESI-MS
B oy wei ont of 22748 e adh P, L

No. pbtained in this way; Mj (ESI): 228 (M+Hwgight [M+H]*
" B- (2, 2- Di met hoxyet hoxy) -3- net hoxyphenyl mne 25
Vet-hod—u—+Pat I ath—ui-et—ca |g) was—agded—to—a
84 suspenS| orb of P1- rret hoxy- ﬂij 8,66 519

|trm thane (4. 40 g) n met hanol (50
e m xt u%\n/vas stirred wunder|a hydrogen
atrmsphere for 8 h m xture was filfered and t he

filtrate vvas concentratied. The product|{with the

tecufar ht—of 257 151 S 4
85 pbt ai ned |cp Othls ways| )h%(zg 5'_|258(|\9F§I$). VD77

206)7/ OW EFEXO?/ 001214

86 ~0 C29H34N205 490,60 491

& Ko@w@o‘/{@

3-Azabicyclo[3.1.0]hexane

Pd/C (5%) (7.4 mg) was added to a solution of 3-benzyl-3-azabicyclo[3.1.0]hexane (240 mg) in
methanol (20 mL). The solution was stirred under a hydrogen atmosphere (atmospheric
pressure) at room temperature for 6 h. The reaction mixture was filtered through Celite and the
solvent was removed in vacuo. The product with the molecular weight of 83.07 (CSH9N) was
obtained in this way; MS (ESI): 84 (M+H+).
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1- Met hoxy- 2- ( 2- met hoxy- 4- ni t rophenoxy) et hanol net hane
wovedoioeB3st A sol uti on of 2-net hoxy-4-nitrophenobCtl/BPINT/001214

br onbacet al dehyde di net hyl 1dcetal (5 g) and cesium

carbonate (8.7 g) in DW (10 nL) was stirred at 130C

for 8 h. Addition of water was 5 foll owed by

extraction with ethyl acetate, drying over magnesi um
sul Qn entrat| on. The product with the
336“1%11'%@64 ?W@jﬁls Hlhgfnes7 25 (C 11 HI 5NO6) was obt ai ned

in this way I\/IS (ESI): 258 (MrH+). The conpounds in

A solytigy of iqdipe ﬁ%%gi ini TG (3h&md g ovesiagded drgpwassi te amixgure of sodium

oroSEAEHS BB S5, 0L L0058 P Sty

this temperdsuy, a §318Gonlef TCBEHEIRBI228bidydo[38] .@Théxarehe 4 dione (75@fmg) in THF
10 C29H34N205 490,60 491, O OO " abi cyc]| o[ 3.
(111 mIgvssadiied drapesisesihe (e?ctaom@)xwgvaédb%%qa&dau@sr rﬁ%uesrfor 6h. The

mixtufd w%s éb%'T@dytlg #C%ﬁ@%»‘{@l Qas cdut alz &d. (1%%3 ;ﬂﬁgn sBlution was then

anol e solution s stirre
neutrahiyeld wyhriNaScnhmp ﬂngdmx(ch:tsnbﬁmhe?ha:a(méom Essemay e&ﬂraqtabtﬂnree times
., tenperatu efor eact on. m xture filter
with i B LR S Prean e FUP e e o 48ed RifE e A the solvent
was reﬂ@veﬁﬁ@%ﬁ'&fo Thé Bruld PromRicewhd ﬁ!nﬂ&l‘ ©Nprepirative H?LC The product with
is

was obtained int (ESI

the melrpulan weighs GOI3/ 1@513136811@@[%5’%@121160011 mmwa}l;l S (ESI) 174 (M+H+).

Example 87

2-{4-[(1R,3R,5S)-(8-Azabicyclo[3.2.1]oct-3-yl)oxy]phenyl}-6-[(S)-1-(tetrahydrofuran-
2-yl)methoxy]-3,4-dihydro-2H-isoquinolin-1-one

@)
N

2-{4-[(1R,3R,5S)-(8-Azabicyclo[3.2.1]oct-3-yl)oxy]-3-chlorophenyl}-6[(S)-1-(tetrahydrofuran-
2-yl)methoxy]-2H-isoquinolin-1-one was hydrogenated by method U. The product with the
molecular weight of 448.57 (C27H32N204) was obtained in this way; MS (ESI): 449 (M+H+).

Example 88

6-Butoxy-2-[3-methoxy-4-((1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]oct-3-yloxy)phenyl]-
3,4-dihydro-2H-isoquinolin-1-one



3- Benzyl - 3-azabi cycl o[ 3. 1. 0] hexane A sol ution of
iodine (2.27 g) in THE (27.9 nL) was added dropw se to
W@ 2007R9336€@ of sodi um borohydride (818 ng) i n BCYERE/001214

(45 nmL) at OC over the coutBe of 40 m n. Subsequently,

at this tenperature, a solution of

3-benzyl - 3-azabi cycl o[ 3. 1. 0] hexane- 2, 4-di one (750 ny)

in THES5 (11.1 nL) was added dropw se. The reaction

m xture was then heated under reflux for 6 h. The

m xture was cooled to 0C and 3N was cautiously

added. The reaction solution was |the neutqqllzed

wi th 2N sodi um hydroxi de sgl uti m.--eOUﬁ“phase

was extracted three tines |[wit e’ The

conbi ned organi ¢ ph SN\ W ed”over um sul fate

and the solvent wa rude

pr oduct was\per{Qec 3 he product

with to the nol ec Iar m5|ght of 173.12 (C 12H 15N) was

obtained in this way, M5 (ESI): 174 (MtH+) nP
4-Butgwy-2- ({Ziph!((rg_etm'lghierggyl ahiprieamasogadies] gith 31methoxy 4-((1R,3R,5S)-

s-mesI0H SR S b ebynie i RCh A i ey
butoxide ds badd. The p%cdldgt Witd thelrﬁo%cvﬁl'ﬂr eibhRo 8464561 (C28H36N204) was

. S)-(8-Az
obtalqeédnﬂsswayd%é (E§I)cH66£MﬁHé“ay|} 6[(S)-1-(tetrahydrofura
n- 2-yl)methoxy]-2Hisoqui nolin-1-one was hydrogenat ed
by nmethod U. The product with the nolecul ar weight of
3-Methé8y-8/(([FCARHR M2 iddhyhd sazabit giloj8. 1 Joct-BHytoxwaphieniBmine

Firstl%g%%sﬁége%gedg%m(l)gﬁao&oE?(nggtk)@Rggutrobenzene by method E, and the

result@g BB YouRr R4SMBES M?Jh%bé}hazed]bﬂ ﬂ@ﬁlbéfyrl"ﬁé(}ﬁdaﬁ@p\\(l th the molecular
4-di hydr o- 2H i soqui hol I'n- -‘one WD 2007/ 093366

welghfpcif‘ 2@25)(171@(12@\1?4)2)1\&@ c(btalped—ln this way: MS (ESI): 263 (M+H+).

0

Example 89
6-Butoxy-2-{4-[(1R,3R,5S)-8-(3-fluoropropyl)-8-azabicyclo[3.2.1]oct-3-yloxy]phenyl}-
3,4-dihydro-2H-isoquinolin-1-one

4-Butoxy-2-(2-chloroethyl)benzoy! chloride was reacted with 4-[(1R,3R,5S)-
8-(3-fluoropropyl)-8-azabicyclo[3.2.1]oct-3-yloxy]phenylamine by method A using potassium
tert-butoxide as base. The product with the molecular weight of 480.63 (C29H37FN203) was
obtained in this way; MS (ESI): 481 (M+H+).

4-[(1R,3R,5S)-8-(3-Fluoropropyl)-8-azabicyclo[3.2.1]oct-3-yloxy]phenylamine

A mixture of nortropine (382 mg), 1-bromo-3-fluoropropane (634 mg), triethylamine (0.42 mL)

and DMF was heated at 60°C for 10 hours and then volatiles were removed. The crude mixture



10

15

20

25

thU H 4- But oxy- 2- (2-chl oroet hyl ) benzoyl chl ori de was
reacted with 3-nethoxy-4-((1R 3R, 5S)-

w@20mdBsbe 8- azabi cycl o[ 3. 2. 1] oct - 3- yl oxy) phenyb@mEP®0DY01214
nmet hod A using potassiumtemt- butoxide as base. The
product with the nol ecul ar wei ght of 464.61
(C28H36N204) was 5 obtained in this way; Ms (ESI): 465
(MEHE) . 3- I\/Ethoxy 4- ((1

was rqa&eﬁ V@S@ﬁ glvy o %a%ze y CWQ@ E’Tﬁ? éi&{on@%%mﬁ ohtaingg in this way
was hgéri]rggeﬂa'téd BAPF@ h%drl:etr'ﬂg?}’odﬁcf‘évhﬁ mgﬁeaapwe@m beshes7

resu tin ro conpound
(C1 6mmmase®tamed1mmmd)v@ M$1(a‘5$ib oHlSPdMWIfh t he
nol ecul ar 10 wei ght of 262.35 (CL5H22N202) was
obtained in this way: M5 (ESI): 263 (M+H+). Exanple 89
ExamBleBugt oxy-2-{4-[ (1
3R, 5S) - 8- (3-fl uoropropyl)-8-azabicyclo[3.2.1
2-[3- M@@pxgﬁ(ﬂmr]olliﬁenwy}elh@(y lwnm}rﬁ-liﬂslzﬂrh(teé,r@[qmrﬁﬁuam2 y)methoxy]-
5 4- But oxy- 2- (2- chl or oet hyl ) benzoyl
3.4-aip - Ay Tloghinbind2edd % BV 4 [ (1R 3R 5S)-
8- (3-fluoropropyl) - 8- azablcmclo[ ljéct 3-yl oxy] phen
yl am ne by nmethod A ut oxi de as

base. The ducst wi wei ght N 80. 63
(C29H37FNRO3)/ waspO é way; @ESI ):
481 (MrH+)—Q-[ (1 /
R 3R, 5S5) - 8- ( 3- Fluoropropyl) 8- azabicyclo[3.2.1
] oct - 3-yl oxy] phenyl am ne A mi xture of nortropine (382
(S)nt;ITetmhbdmﬁtua@2fY etbpxy] psaﬁlem(n@aill -pig) wag fisdy lggnvaried avith thionyl
60C f

chtorpFyfio € cior FiomR ChplioR A srrE b Punony-
4-(2-p3RRNAROBI o RGP HeRZRMINOB At thod 1AL T Hegsiod iR dtiidthyviroiecular weight

4-fl uoronitrobenzene by method E. The nitro conmpound
of 46%8 EEHEBANZQRiveas\obpinégkia thiy avayy Mtated):Be 7 idtibo- F.

The product with the nol ecul ar wei ght of 278. 37
(C16H23FN20) was obtained in this way; Ms (ESI): 279
(S)(NH-T&Dahy&roE}«amil-yd)lﬁahoxy Jisochroman-1-one

A midtale oy Soari g bl 51 fadda pRRR A RAE N L (9

1-(tetrahydrofuran-2-yl)methyl ester (284 mg), cesium carbonate (1.28 g) and DMF (8 mL) was

heated at 70°C for 7 hours. The cooled reaction mixture was partitioned between water and
ethyl acetate. The organic phase was dried and concentrated. The crude product was purified by
chromatography on silica gel. The product with the molecular weight of 248.28 (C14H1604)
was obtained in this way; MS (ESI): 249 (M+H+).

6-Hydroxyisochroman-1-one

6-Methoxyisochroman-1-one was treated with boron tribromide by method M.

Table 8 summarizes the results which were obtained by the above described calcium

immobilisation assay.



3, 4-di hydr o- 2H i soqui nol i n-

(ONO)

W®2¢0(83366 ( Tet r ahydr of ur an- 2-yl ) met hoxy] i sochr BGEEP00T6D1214
e was firstly converted w tH t hi onyl
met hod B into the correspondi ng dichloride,

reacted with 3-nethoxy-
4-(2-pyrrolidin-I-ylethoxy)phenyl ani ne by method A

The product with the nol ecul ar wei ght
(C27H34N205) was obtained in this way,;

Table.(SM+ H+) .
r onan-

i soch

6-[(|S)-

-one 0 O N \/\ N Co' ~~
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of 466.
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aci d

Egi/ sdthr
S)- 1-(tef

bBap-No.one

r ahydr of ur

(G82 1M) ,
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WD 2007/ 093366 PCT/ EP2007/001214 115 dCdains 1. A
conpound of the formulal BSAX ORRR2INOGL-Q (1)

w®207i0933ehi ch the meanings are D N, C(R "); 1PCREP2007/001214

Rl', RL ", RI... independehtsly of one another H, F,

a, Br, I, OH CF3, NG, CN, OCF3, O (C1-C6)- alkyl,
O (Cl-A)-al koxy-(Cl-cA4) -al kyl, S-(C,-C6)-al kyl,

(C -Co6)-al kyl, (C2-C6)- al kenyl, (C3-C8)-cycloal kyl,

O (C3-C8)-cycl oal kyl, (C3-C8)-cycl oal kenyl, (C2-C6) 15

Claimal kynyl , (Co-C8)-al kyl ene-aryl,

1.

O (Co-(CB) -al kyl ene-aryl, S-aryl, N(R3)(R4), SO2-CH3,

m %ﬂi% % IkyI CON(R5) (R6), N(R7)CAO(R8),

s (C(R12) (R13)), - (R14); R,
R4, R5, R6, R7, RO 20 |ndependently of one another H,
(Ci-CS)-aIkyI; or R3 and R4 R5 and R6 form

i ndependent | y pof @ anoi&! optilBnal |y t oget her with
the nitrogep”ato
menbered ring whi i trogen om 25
may al so corrpr&'z fu e Tdms S rof't he
group of NH, %al kyr=—D oxygen and sul fur;

R8, R10, RI1 independentl one anot her H,

(C1-C8)-al kyl, aryl; WD 2007/093366 PCT/ EP2007/001214
116

in which the meanings are

D N, C(R17);

R1,RI’,R1”’,RI’”
independently of one another H, F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C;-C¢)-
alkyl, O-(C;-C4)-alkoxy-(C,-Cs)-alkyl, S-(C,-Ce)-alkyl, (C,-Cg)-alkyl, (C2-Cs)-
alkenyl, (C;-Cg)-cycloalkyl, O-(C;-Cs)-cycloalkyl, (C3;-Cs)-cycloalkenyl, (C;-Cs)-
alkynyl, (Co-Cs)-alkylene-aryl, O-(Cy-Cs)-alkylene-aryl, S-aryl, N(R3)(R4),
S0,-CHj3, COOH, COO-(C,-Cg)-alkyl, CON(R5)(R6), N(R7)CO(R8),
N(R9)S0O,(R10), CO(R11), (C(R12)(R13))x-O(R14);

R3, R4, RS, R6,R7,R9
independently of one another H, (C,-Cs)-alkyl;

or

R3 and R4, R5 and R6
form independently of one another optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also comprise 0-1 further heteroatoms from the group of NH, N-(C,-Cg)-alkyl,

oxygen and sulfur;

R8,R10,R11
independently of one another H, (C;-Cg)-alkyl, aryl;
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R12, R13 independently of one another H,
(C1-C8)-alkyl; R14 H (Cil-C6)-alkyl, aryl; 5 x 0, 1,

WQ2003/093%66 5, 6; R2 H F, d, Br, |, CH CF3, NeRI/EPLN07/001214

OCF3, O (A -Co)-alkyl, O (06-CA)-al koxy-
(Cl-C4)-al kyl, S-(C1-C6)-al kyl, (Ci1-C6)-alkyl,
(C2-C6) - al kenyl, (C3-C8)-cycloal kyl, 10

O (C3-C8) -cycl oal kyl, (C3-Cs)-cycl oal kenyl

&%cﬁa}gal kynyl, (Co-C8)-al kyl ene-aryl,
)-al kyl ene-aryl, S-aryl, N(R15)(R16), S02-CH3,

; k18) ,

(aﬁ?t]-y &Bone aﬁ‘]olﬂigr HR@,C&CXQH(%S)?

N( R19) R20)", N(R21

(C(R24) (R25)),t' - R26); 15 R15, R16, R17, R18, R19,

%é gzg&é@ qg@ilg/ )f one another H, (Cl1-C8)-alkyl; or
Ad R18 formii ndependent |y of one

anot her and optionally together with the nitrogen atom

to 20 which they are bonded a 5-6 nenbered ring

whi ch, 1,@pdr4 X fom the nitrogen atom may al so

conprise 0-1 further heteroatons fromthe group of NH,

N-(C, -C6)-al kyl, oxygen and sul fur; R20, R22, R23 25

RQdeHQFdentBryI OH C(Dléj NIGZQI GBIF O€F3(O~(Cﬁ3836)-alldyj/|0 (@r-¢h)-alkoxy-
R25 i ndependen ne ano

(Cl - )y Caraliyl; S46) ﬁzbalﬂﬂ,‘/l 6@:‘3@)53”% k@q Cs)aafly?nyl (C3-Cg)-cycloalkyl,

pr ef %@JP O%&o) gg%lggé[ﬁg;i ?6i;yycéoaél¥enyﬂ 1(&3%@\?? alk§nylf"(C Cg)ﬁalkylene aryl,

C( RZ‘D)((GRZJs))aﬂ(M}ﬂ(rWS gryl, S(R29)YROGRED,)CH;, ROOHR2VO-(C-Ce)-
alkyf3 COI\% 7)&1%'), N(R19)CO(R20), N(R21)S0O,(R22), CO(R23),
(C(R24)(R25))x-O(R26);

R15,R16,R17,R18, R19, R21
independently of one another H, (C,-Cs)-alkyl;

or

R15and R16,R17 and R18
form independently of one another and optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also comprise 0-1 further heteroatoms from the group of NH, N-(C;-C¢)-alkyl,

oxygen and sulfur;

R20,R22, R23
independently of one another H, (C;-Cjs)-alkyl, aryl;

R24, R25
independently of one another H, (C,-Cs)-alkyl;

R26 H, (C,-C¢)-alkyl, aryl; preferably H, (C,-Ce)-alkyl;

x> 0,1,2,3,4,5,6;
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i ndependently of one another H, (Cl-C8)-alkyl; 5 XS,
0, C(R30)=C(R30'"); R30, R30' independently of one

wapmriesedd, F, C, Br, |, OH CF3, NO2, CN, OGQGGI/EP2007/001214

O (Cl1-C6)- 10 al kyl, O (Clix@4)-al koxy-(C, -C4)-al kyl,
S-(C -0C6)-al kyl, (Cl-C6)-al kyl, (C2-C6)- alkenyl,
(C3-C8)-cycloal kyl, O (C3-C8)-cycl oal kyl,
(C3-C8) -cycl oal kenyl, (C2-C6)- al kynyl,

Co- - al kvl ene- ., .O - - al.kyl ene-aryl,

ar iR e RaBj ks o sl Chaltl = Y

COO (Cl-CB) -al kyl, CON(R17) (R18), N(R19)CQq(R20),
N(R21') SO2( R22), CO(R23), (C(R24)(R25)),,-QR26); 15 A
R2BORZ7 0R28, RI§IKR2IHMAH' ng | to 8 nenbers, where the

menbers arge sel cted fro consi sting of O,
s, stersideaty ‘e %6%%91 ulIClf)e34) (:(R34)g

cycl opropyl ene C= C resul ting in a chemcally
reasonabl e radical; 20 R31, R34, R34' independently of
dne &n9t GAR3IBFC(R3IV’ES) - al kyl ; R32, R33 independently
of one another H (C 1 -C6)-alkyl, OH O (C
1-C6)-al kyl; 25 B H, N(R35) (R36),
RpdrRxy- (Cl- C4) - al kyl, (C, -C8)-al kyI
1- C4) - al koxy-(Cl-CA4) - Kk en
@%p@d@wp S S b br b TR SE b, g, 0oy
or El [
O TR LEHCLED-IIG LN M, ERTRCLERLY (€ 60yakyl, C-Co-
nitr algenyla@(d @g)#dyuioalhyh@-éCi-ﬁe) wc@lw,s(ﬂefﬁimﬁycloalkenyl (C2-Ce)-

ol | hRg rSoribreak UG regfa ki el NS m16),

C
§01 %% WJkK:YjOHQT()@ &8@1()6411&2»{'001\1(1117){1118) N§19)CO(R20)

oxy-(Cl
oxo. N(K‘ZJ()ISQzﬁRDSIE&K) méwxaga})m&au@m Rio)
N( RA1) CQ[ C1- C6) - al ky! , V\D 2007/ 093366
PCT/ EP2007/ 001214 118 N(R42) (R43). SO2CH3, SCF3 or

SA(C, - €Bbn@bKy linker having 1 to 8 members, where the members are selected from
the group consisting of O, S, SO,, N(R31), CO, C(R32)(R33), C(R34)=C(R34’),

cyclopropylene, C= C, resulting in a chemically reasonable radical;

R31, R34, R34’
independently of one another H, (C;-Cg)-alkyl;

R32, R33
independently of one another H, (C;-C¢)-alkyl, OH, O-(C,-C¢)-alkyl;

B H, N(R35)(R36), hydroxy-(C,-C4)-alkyl, (C,-Csg)-alkyl, (C;-C4)-alkoxy-(Ci-Cs)-
alkyl, (C,-Cg)-alkenyl, (C,-Cg)-alkynyl, a 3 to 10-membered mono-, bi-, tri- or
spirocyclic ring which may comprise 0 to 4 heteroatoms selected from the group of
oxygen, nitrogen and sulfur, where the ring system may additionally be substituted
by one or more of the following substituents: F, Cl, Br, CF3, NO,, CN, (C,-Cs)-
alkyl, O-(C;-Csg)-alkyl, (C,-C4)-alkoxy-(C,-Cs)-alkyl, hydroxy-(C,-Cs)-alkyl, oxo,
CO(R37), CON(R38)(R39), hydroxy, COO(R40), N(R41)CO(C,-Cg¢)-alkyl,



10

15

20

25

30

R35, R36, R37, R38, R39, R40, R41, R42, R43
i ndependently of one another H, (C -Cs)-alkyl; 5 or

wWOR3B7mm36(R39, R42 and R43 formindependent|y oPCDREPR2007/001214

anot her optionally togetheti8with the nitrogen atomto
which they are bonded a 5-6 nenbered ring which,
apart fromthe nitrogen atom may also conprise 0-1
further heteroatons fromthe group of NH,

(1 RS 0. O Nl e el 8o

spirocyclic saturated or partly unsaturated ring
structure having one nitrogen atom and 0-3 further

R&6 R 3a tRoivs RS 8 B39, & 0f Rét Rbb R4B5 group of N, 0 and S,

where the rings-.of the s twe be spiro-I|inked,
fusewdspendﬁpﬁhgafé%qe aéﬂ%)ghe\fv%{é:dg" alk ng system may be
spbstituted by one or nore of the follow ng
substituents: F, _OH CF3, CN, OCF3, oxo, O (Cl
RABpodR3YI RAZ end RA3 - al koxy- (C, - C4)-al kyl ,

(st B R g oo
g a;d:et:c(rﬁzd @Sé}é g:;@aelref I}R@whﬁﬂﬁaggfwfﬁmf mlmbancl 'gbgemeitomn may also
FianDiE - e beseyosiens &’anf)é'? ﬂ§ﬂup Ogﬁg]ﬁ’cﬁﬁ%'?é%h‘m’l%yge“ and
olingne another 0, 1, 2, 3, 4, 5, 6; R47, R48 30

I ndependently of one another OH, F, O (C, -C8)-alkyl,
CON(R49) (R50), N(R51)CO(R52), N(R53)(R54), CX2(R55),

2Me , N nbered ring systemhaving O to 3

fre_t e?ggﬁ%lr(rg?'s%)éaglfggnef’r omthe group of N, 0 and S,

chi cR(INES 3@RE4/ )8 BBE&i-ReEHireRQAC 54 0ktor phithy i tuged ring

substituted by one or nore of the foll ow ng

subs stryctiars thgving ongnitrggen atgmp ang 3. further heteroatoms selected from the
group of N, O and S, where the rings of the structure may be spiro-linked, fused or
bridged, and where the ring system may be substituted by one or more of the
following substituents: F, OH, CF;, CN, OCF3, oxo, O-(C,;-Cs)-alkyl, (C;-Cs)-
alkoxy-(C,-Cy)-alkyl, (C,-C¢)-alkyl, (C,-C¢)-alkenyl, (C,-Ce)-alkynyl, CO(R44),

(C(R45)(R46)),-R47, CO(C(R45)(R46)),-R48;
R44 H, (C,-Cg)-alkyl;

R45, R46
independently of one another H, (C,-Cs)-alkyl, OH, (C3-Csg)-cycloalkyl, (C,-Cy4)-
alkoxy-(C,-Cy4)-alkyl;

o,p independently of one another 0, 1, 2, 3,4, 5, 6;

R47, R48
independently of one another OH, F, O-(C,-Cg)-alkyl, CON(R49)(R50),
N(R51)CO(R52), N(R53)(R54), CO2(RSS5), SO;Me, CN, a 3-10 membered ring

system having 0 to 3 heteroatoms selected from the group of N, O and S, which
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C8) -al kyl, O (C, -Cg)-al kyl,
(C -C4)-al koxy-(C,-C4)-al kyl, CO(R56), oxo, OH R49,

woa@7/0988G R52, R55, R56 5 independently of oneCEBPI0WE001214

H (C -C8)-alkyl; or R49 amdd R50 form optionally
together with the nitrogen atomto which they are
bonded a 5-6 nenbered ring which, apart fromthe
nitrogen atom may al so conprise 0-1 10 further

ey GBI A UbHIHEH by opEgr mRestof the ollovissi sutisepishfieb B, CFs, Cr-
f
?c, ?@-iﬁg?{(?ﬁ(c_ H%g)(a 04351@ 4)‘&1440%3(0&8%4) alkyl, C(?(R56) oxo, OH;
(C3-C8)-al kynyl, CO(R57), (C(R58)(R59))q-R60, 15

CO (CH2)0' -O-(C, - C6) - al kyl ;
%%m%%k)%g%%d (R54 ggrmt(()get he)r \?\/it% thgr
ni t rogiﬁae@heéﬁttyoom'ecahoﬂqefem arechamdgd a 4 to 10-

menber ed nono-,” bi- or splrocycllc ri ng which, apart

promthe nltrogen atom conprises 0 to 3 addi ti onal

#g earggt%ms selected fromthe group of N, 0 and S and
tionally be substituted by one or nore of the

f ol | owforrg optibidliyt tbgé’thSr wiﬁn tHel nitrégenBitom @& $khich they are bonded a 5-6
O (C -C8)-al kyl, - C6) - al kyl, CO(R64), oxo,
( C, - c&yelabkr@stymgcvhmearm@w the Wm&ssewm m@ﬂylsgpwyprlse 0-1

S02( Eﬁé é&?ﬁﬁ%ﬁo%ﬁ%@@oﬁ@@p of?ﬁ?ﬁ)—@ @2) FEWEQ and sulfur;

i ndependently of one another H, (C, -0C6)- aI kyl, OH;

; A ,R64, R65, R66, R67, R68, R69, R70, R71
E%ge%gﬁﬁgrﬁ%s‘bf one another H (C -C6)-alkyl; or 30
R69 apd Bi&nﬁpbﬁbﬁho&ﬂo@mlﬁ )cgcﬁ @gﬁalkgr (@ th) alla@xyltd: {-09edlkyl,

atomto \NhIC they are nmbered ring

whi ckCs-Epealkerfyl dﬁﬁzt@xéa}hynybgé}méf’bl@(ﬂ@)(%%h Rhpri se
0-1 BYLREND AP KL LR 0EHRTTO B2V LRIE 2R S3 and R54 or R53” and

R54’form together with the nitrogen atom to which they are bonded a 4 to 10-
membered mono-, bi- or spirocyclic ring which, apart from the nitrogen atom,
comprises 0 to 3 additional heteroatoms selected from the group of N, O and S and
may additionally be substituted by one or more of the following substituents: F, Cl,
Br, CF3, O-(C,-Cg)-alkyl, (C,-Ce)-alkyl, CO(R64), oxo, OH, (C;-C4)-alkoxy-(C,-
Cy)-alkyl, hydroxy-(C;-Cs)-alkyl, CON(R65)(R66), N(R67)CO(R68),
N(R69)(R70), CO,(R71), SO,(C,-Ce)-alkyl;

o0 0,1,2,3,4,5,6;

R58, R59
independently of one another H, (C,-C¢)-alkyl, OH;

R57,R61, R62, R64, R65, R66, R67, R68, R69, R70, R71
independently of one another H, (C,-Cq¢)-alkyl;
or
R69 and R70
form optionally together with the nitrogen atom to which they are bonded a 5-6

membered ring which, apart from the nitrogen atom, may also comprise 0-1 further
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120 heteroatons fromthe group of NH N (C
i -C6)-al kyl, oxygen and sulfur; g, r independently of

weew7ayssher 0, 1, 2, 3, 4, 5, 6; 5 R60, R63 PCT/EP2007/001214

i ndependently of one anoth&o CH, F, O (Cl-C6)-alkyl,
CN, COO(R78), N(R74)CO(C, -0CB)-alkyl, N(R76)(R77),
CON(R72) (R73), SQ2(Ci-Co6)-al kyl, 3-12 nenbered nono-,
bi - or spirocyclic ring which nmay conpri se one or nore

hetefoatons fromithe gro f a S, and the 3-12
monbBs SR ho Gronb RERDA- i ERER Yy reen s uitor
such as F, d, Br, OH CF3, NO2, CN, OCF3, oxo,

O (Cl1-C6)-al kyl, (G -C4)-al koxy-(C -C4)-al kyl,

&1 Cindepdndahtky bf orfeGino@&y Oal 43, 4, J,62- C6) - al kenyl ,
(C3-C8) -cycl oal kyl, O (C3-C8)-cycl oal kyl,

(C3-Cg)-cycl oal kenyl, O (C3-C8)-cycl oal kenyl ,

REB-1EH) - al kynyl, N(R76) (R77), COQ(R78), SO2(Cl-Cs)-
al ky[ and COOH 15 R72, R73, R74, R76, R77, R7S8
i ndejrdapendentjy ef onsrancies QFerF, 19-(¢icFe)alylaChly COO@78k7 2

and a f | e

ot NSOGB SARTBIRT PRABII AR My S OLPE gt 3-12

¥M1i chaethri‘bemdaﬁ@nd;plbid efl s;arc&yaimﬁ:i@)wheﬁ rﬁzi)n@myhis@fb%ne ap ﬁfdre
romthe nitrogen atom nay al so C ris 0-1 further

het eh%is&oaf?mﬁr%mtbwogp QP g}arme, aﬂﬁgl% 11 ia)e-r%w ring may

oxyg 3 3 ' a b

on DECIRBRS SthtHiboANthd BRAPNE TR O LF SREBPERDORT, oxe,

(G - G3)G el @3alleng CE 4)-alkoay-(En-Ca)-akimt, iSe(Galk) edlty], @atCearalkyl,

ot (el et a8l Sy B g ol i Y R oalienyl,
I's exc@BLEY-KObalkBRYIII@UO,)-aMyr¥, N(R76)(R77), COO(R78), SO,(C)-Ce)-
alkyl and COOH,;

R72,R73,R74,R76,R77,R78
independently of one another H, (C;-Cg)-alkyl;

or

R72 and R73, R76 and R77
form independently of one another optionally together with the nitrogen atom to
which they are bonded a 5-6 membered ring which, apart from the nitrogen atom,
may also comprise 0-1 further heteroatoms from the group of NH, N-(C,-Cg)-alkyl,
oxygen and sulfur;

and the pharmaceutical acceptable salts thereof;

where
in the case where L is (C;-Cs)-alkylene,
B is not an aromatic radical, not a cycloalkyl radical, not an alk-2-en-l-yl radical
and not a cycloalk-2-en-1-yl radical, and C(R34”)C(R34’) is excepted for the group
A.
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WO 2007/ 093366 PCT/ EP2007/001214 121 2. A conpound as

clainmed in claiml1, wherein B has the follow ng
wore@niossge6 B H, hydroxy- (Cl-4)-al kyl, (Cl-C8)PEi/kp10p7/001214

(Cl-C4) - al koxy-(C1l-C4)-al ka1, (C2-C8)- al kenyl ,

(C2-C8)-al kynyl, a 3 to 10-nenbered nono-, bi-, tri-

or spirocyclic 5 nonaromatic ring which nmay conprise 0O

to 4 heteroatons seI ected fromthe group of oxygen

ni t rogen and sul where the r|n

ASOTRONART slameed ST boteie B BRdhe follies Bearines

follow ng substituents: F, O, Br, CF3, NO2, CN,

(C1-C6)-al kyl, 0-(C1-C8)-al kyI

BG - EM)W@(ka})@r- Qalioal) (G- Q;/)I-a,lkﬁyfﬁlﬁy allokyad) ~Cadakgl,, (Co-Cs)-

N Rt KPR LD NORTRSY B dh o spirgeyclc

conmpRsEomatiCHad WRthi Maycéamhprist.0 tmﬂ{e@érﬁatgnﬁéélebtléﬁ from the group
foll ow ng neanings: B H hydroxy-(C 1 -
aqﬁ%/ tionally be

( cu aRyxygERyilitrogen and-sgifyr, avhem@}ae (n@glsyst@an)m@)r

10_ Cﬂs}tx&é dﬂb{;&@’& ne)(srg%f gﬁe) foﬂr ocr&y%ubstﬂugntg S Cl Br CF3, NO,, CN,

ere

]El ng((g\/ﬁmralmyoqmmsbaﬂcyﬂ (CQ(E) hl&b@@t @W)SalR?“ ﬁydlﬁﬂy (C| Ca)-
romthe gr

(0]
the #lkil o§9s@5mmwé%am$>éw>» prGexe drd b adSEdc -co-

1-C6) -al kyl, O (CL-C8)-al kyl ,
(Clalﬁ&l) alﬁ)( 8%2 -alz<yla,y (Cl-@)-alky

hydroxy (01 04) aI kyl ,- oxo, CO(R37), CG\I(R38)(R39)

ydr ox Q R
e SRt | S0 B it e
clalml vvhereln Bhasthefollovmng msanlngs 25 B
hydr ox }«ém - al kﬁ/ é} - al ky (C
B0 Py (@ dhyL Kk alio 5ok dekarsriGir@aralkyl, (Cr-Co)-
I .
CompkeBo GCARRETLELP JAERBLBERY ufbrc 0 el nonaromaic

of Oxygahichthhy @@ﬁﬂnﬁﬂﬂtoswhétekbatome;é&ctehérdnh f@ groys bRoRygen,
may additi onal |y be subst i.tuted by CF3,
NO2, nigrqgen apd eiiurgyvhere the iing mste@ylamaggqtlon:{lb’ he substituted by F, Cl,

-G4) B, d‘lﬂ , i é%?aili@’li Q g?jédf 2Mepl, G ©4) 2ok Y€ -Co)-alkyl,
Sggénymdggézgyag%bxo NGB}, F%gz(mzz)gmeydw? COO(R40),
ol a1 MR DR Qv RAZ kA G0k of Tom g

meani ngs:

A compound as claimed in claim 1, wherein B has the following meanings:

B hydroxy-(C;-Cs)-alkyl, (C,-Cg)-alkyl, (C;-C4)-alkoxy-(C;-Cs)-alkyl, a 3 to 10-
membered mono-, bi- or spirocyclic nonaromatic ring which may comprise 0 to 3
heteroatoms selected from the group of oxygen, nitrogen and sulfur, where the ring
system may additionally be substituted by F, Cl, Br, CF3;, NO,, CN, (C;-Ce)-alkyl,
O-(C;-Cy)-alkyl, (C;-Cy)-alkoxy-(C;-Cy)-alkyl, hydroxy-(C,-Cs)-alkyl, oxo,
CO(R37), hydroxy, COO(R40), N(R41)CO(C,-Cs)-alkyl, N(R42)(R43) or SO,CH3;
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B(C-Cg)-alkyl, (C1 -C4)-alkoxy-(C1 -C4)-alkyl, a 3
to 10-nenbered nono-, bi- or spirocyclic nonaronmatic
WO R09g/09d3sech may conprise 0 to 3 heteroatons SePEDERWO7/@1214
fromthe group of oxygen, H2trogen and sul fur, where
the ring systemmay additionally be substituted by F,
a, CR3, (G-06)-alkyl, O(G-COalkyl, (C1-
C4) aI koxy (G -C4)-al kyl, hydroxy-(C -C4)-al kyl, oxo,

. N(R41) Ci,-Co)-al or S .02
O i st ) G i R S8
in which Qis: QNR53)(R54") or a group sel ected
fromN NN NNR3N NR53 \R53 15 where the groups
By, ap@r-Cs)Falbyh fB3Cy)-dlkowah-Casdkydm 3 tnH)- rryerrﬁv@red mono-, bi- or

substi t ut ed nore,of the radic

oxo, (&Y Q%{fp%pwromélc( g &jchép%?omprlseeﬂ & 3 heteroatoms selected

(G - CArrodd ifh@gYo ¢n,ditkyden aR53ulf1!d w(h@e-tﬁ@}m Iskstém may
(C(R58)(SR59 -C4 al koxy }( 2/
( C3- capdditiRealy be subgtltp@gb@@ G Qg}gﬁ& 1-C6) -alkyl, O-(C,-Cg)-alkyl, (C;-

CO- ( Céﬁ%‘h@%‘j“}/é‘ru?%g‘ﬁ%m’(/@ SENEARYL B OR37), hydroxy,

(C(R58)(R59))q R60, (C -¢4)-al koxy (CI C4) al kyl ,
(C3-C8)-al kenyl, (C3- C8)-al kynyl; or R53" and R54'
formtogether with the nitrogen atomto which they are
bonded a 4 to 10- 5 nenbered nono-, bi- or spirocyclic
Al cognpetaing bs clapaed infangrof chémail tto 6gi@rnwlatlo ismay conpri se
O to 3 additional heteroatons selected fromthe group
of oxygen nitrogen and sulfur, where the

I’y&argregp w&t@@freﬁy addi ti onal | y be
substl ted by F,

3 o &
o 8 & B

where the groups may, apart from R53’, in each case optionally be substituted by one or
more of the radicals F, OH, oxo, (C;-Cs)-alkyl, O-(C;-Cy)-alkyl, (C;-C4)-alkoxy-(C,-
Cy)-alkyl;

R53° H, (Ci-Cg)-alkyl, (C(R58)(R59))—R60, (C1-Cq)-alkoxy-(C,-Cy)-alkyl, (C3-Cg)-alkenyl,

(C3-Cg)-alkynyl, CO~(C,-Cs)-alkyl, CO-(CH,)o-O-(Cy-Ce)-alkyl,
CO(C(R61)(R62))N(R76)(R77);
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CF3, N2, CN, (C -C6)-alkyl, O (C, -C8)-alkyl,

(C, -C4)-al koxy-(C,-C4)-al kyl, hydroxy- (C,-C4)-al kyl,
W@2@7/0836R64) , CON(R65) (R66), hydroxy, COQ( R71PCT/EP2007/001214

N(R67)CO(C | -C6)- 10 al kyl23 N(R69) (R70) or

SQz(C,-C6)-al kyl; o 0, 1, 2, 3, 4, 5, 6; q, r

i ndependently of one another 0, 1, 2, 3, 4, 5, 6. 15

7. A conpound as clainmed in any of clainms | to 6,

R4 oECEA B B FRA o PO Tt Gt Abkenyl, (€

Y-alkgR§li onal Iy be substituted by one or nore of the
adi ca F OH, oxo, (C -C8)-alkyl, O(C, -C8)-alkyl,

, - C4) - aI koxy-(C, -C4)-al kyl . 25 VO 2007/ 093366

/ EP2007/ 001214 124 8. A conpound as clainmed in any

f.clajop,,l.to 7, wh is: 5 R53'.9 A
B3 Eaekl R4 ot sy bt e Bl o - pigh ¢k PaRT R 4 o 10-
R befdidnSRs. blh@i/ irdch€lid ﬁh% Q/Mdhgaﬁ&ﬁﬁbrﬂgﬁe nik@gEPdom, may
(C, - Cs)-al kyl, C$R58 (R59)

canpiix) 0 1l kaddjtigre, hmyoammwelec@e@sfr@g)thggn@ewf OXYgEB, nitrogen and

% Cmggrgxﬁ_lé&le?%og& c_rg?gks)yls{&[%&&g% ionally be substituted by F, Cl, Br,

CFREID), ' RCRIARaKY 1, @QCR@Q) alkdd, (@5034)36111(05{)/, (C,-Cq)-alkyl, hydroxy-
( R58) (R59))g- - R60 %ﬁ) al koxy al kyl
2 CaComlky) e O(R(ﬁéés QﬁsR )RAH hydéqaxy, @(Rgﬂd MREH7)CO(C)-Ce)-

%fg(kgﬁ](ﬁg@iﬁ?b)q\dg(ﬁz(bh%&hﬁ&pgen atomto which they are
o’ 0,1,2,3,4,5,6;

q,r independently of one another 0, 1, 2, 3, 4, 5, 6.

7. A compound as claimed in any of claims 1 to 6, wherein Q is:

N(R53’)(R54”) or a group selected from:

where the groups may, apart from R53°, optionally be substituted by one or more of the
radicals F, OH, oxo, (C,-Cg)-alkyl, O-(C,-Cg)-alkyl, (C;-C4)-alkoxy-(C;-C4)-alkyl.
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35

menbered nono-, bi- or spirocyclic ring which, apart

fromthe nitrogen atom may 25 conprise 0 to 3
wadarnsse@l heteroatons sel ected fromthe groupCDEP2007/001214

oxygen, nitrogen and sulfu4, where the heterocyclic

ring systemmy additionally be substituted by F, d

Br, CF3, N2, CN (C -C6)-alkyl, O(C, -C8)-alkyl,

(C -C4)-al koxy-(C,-C4) -al kyl, hydroxy- (C,-C4)-al kyl,

%2(0 CO( R64)Cleg§10(g\'l;l|R65|)0(fR}6qe%kgé)t‘{% ;é/r&n% R71),

S2(C, -C6)-al kyl; 30 o 3, 4, 5 6; q, r
i ndependently of one
10. A conmpound as cl
where the radicals

other O, 1, 2, 3, 4, 5, 6
fmed in any of clains Ito 4,
and R54'" have the follow ng

meani ngs: WD 2007/ 09 CT/ EP2007/ 001214 125

i ndependently of one ot her (Cl-Cg)-al kyl,

(C(R58) (R59) ) g- R60, (B -C4)-al koxy- (CL- C4)-al kyl; or

R53' and R54' formtogeRter with the nitrogen atomto

which they are bonded a 4 to 10-nenbered nono-, bi-

or spirocyclic ring which, apart fromthe nitrogen 5

Al A potiBY as olafnéd dhylod cRirdsiditd 8 owhdre higd divalsd33’ und R54° have
sel ected fromthe group of oxygen, nitrogen and

the| fpllpwingeea®ingse het erocyclic ring system nay

additionally be substituted by F, d, Br, CF3,

(G -C6)-al kyl, O (G -C8)-al kyl,

35

RS3 ( @r ChJalif KGREIRSOPY-TR8UYC - Chyalkany(C/(C-0al: € 4gi)alkenyl, C:-

sé@ké%%égr@y )@&@%&Q%&@%&yﬁm kyl ,

N@W(@m)@sggmmbm—n S02( C1- C6) -al kyl, 3-12 menber ed
, bi’- or splrocycllc ring which nay conpri se one
nnre heteroatons fromthe group of N, 0 and S, and

s L AR 8 B EPTUER L . o,

OCERalkord; O (Cl - C6) - aIkyI (C-C4)-al koxy-(Ci-C4) -
al kyl , (O Co6) - al kyl (C2-CB)-aIkenyI,
pC2- CB) aIkynyI N(R76)(R77) and S02(Cl-C6) 15 al kyl.

kb3 ahdRIPAURL A afer BHIFREle hiircRBX afdin &) GhiTR tlﬂeg‘afi’ownded a4 to 10-

meatbieregianono-, b1 or spirocyclic ring which, apart from the nitrogen atom, may
comprise 0 to 3 additional heteroatoms selected from the group of oxygen, nitrogen and
sulfur, where the heterocyclic ring system may additionally be substituted by F, Cl, Br,
CF;, NO,, CN, (C-Cg)-alkyl, O-(C,-Cs)-alkyl, (C1-C4)-alkoxy-(C;-Cy)-alkyl, hydroxy-
(C-Cy)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy, COO(R71), N(R67)CO(C,-Cg)-
alkyl, N(R69)(R70) or SO,(C,-Cq)-alkyl;

0,1,2,3,4,5,6;

q,r independently of one another 0, 1, 2, 3, 4, 5, 6.

10.

A compound as claimed in any of claims 1 to 4, where the radicals R53” und R54’ have

the following meanings:
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20 R53' and R54' formtogether wth the nitrogen atom
to which they are bonded a 4 to 7-nenbered nonocyclic

WO 2owg/osdsbeh, apart fromthe nitrogen atom nayPCT/EP2007/001214

R60

11.

12.

conprise O to 2 additional 13%t er oat ons sel ected from
t he group of oxygen, nitrogen and sulfur, where the
heterocyclic ring systemmy additionally be 25
substituted by F, d, Br, CF3, N2, CN, (G -C6)-alkyl,
O (C1-C8)-al kyl, (Cl-C4)- al koxy-(G -C4)-al kyl,
hydroxy (CI C4 al kyl, oxo, CO(R64), CON\(R65) (R66)

éﬁ%ﬂ%'%qf"khﬁj}@%) f@(&lé@ﬂz{#‘% )asli\gé)::zg@?.rg§7ﬁkoxy (C-

mayaltkﬁfl of R5BBarld R §4° 0rm whperter with thadltmghs afenBto whidh they are
R54' have _the follow ng nmeaning 93366

bendedih o7} B mbared ImentRst- OLsRKORKIC rflazﬁ? w;tcgg@iaﬁteﬁrom the nitrogen
8‘1{11 dﬁ%}gﬁ%& fs@ @ecB _Z%g?ms&]?lr l’é@é‘ér%?togﬁ%}ﬂﬁ@treﬁ FRAN fiﬁ%r@up 8f oxygen,

hitaged hed sﬂlfuroghﬂeahe)hqtgronﬁ;lK:o‘mgﬂyst;mgmay edd}tlonally be substituted by
ddj tj I

SRR e RS —
gpe@%ﬁﬂe& cnxim Hy@ﬁﬁdy' Nabm)c&(@mé-un@ﬂ &§§(C @g)-alkyl;

C6) - al ky o (d-
(C1-4)- al koxy (Cl C4) aI kyl , hydroxy (C| ) - al kyl

e A PNy ) SR 2 s

aldfapl, bilék spRocydlic @ifigomiiich afaybaiphied ondommyredietarbatoms from the
Ito 10 where the radi cals R53'" and R54' hav the |
gaupalithg ki sgsthe ke membered Bing My ROMRSISE Ruthegsppstituents such

gﬁ’r‘r@ﬁ?é’r eg‘[‘ ?S‘}g‘b CNhheR, toQSVOQC?C\%EQI@Ep (@, C}Palﬁow(c. -Cy)-

pirtocydlic ri
bﬂﬁl mCﬁmBelﬂth(@ﬁﬁs) wiiwnﬁo(lﬁ@r(fé)fallﬁnvb I\HRidHRWbm SOz(C1 Co)-
ﬁtfroatons selected fromthe group of oxygen
APtogen and sul fur, where the heterocyclic ring
systemis addltlonally substituted

A compound as claimed in any of claims 1 to 10, where the radicals R53’ und R54’ have

the following meanings:

R53’ and R54° form together with the nitrogen atom to which they are bonded a
4 to 7-membered monocyclic ring which, apart from the nitrogen atom, may
comprise 0 to 2 additional heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the heterocyclic ring system may additionally be
substituted by F, Cl, Br, CF3, NO,, CN, (C,;-Cs)-alkyl, O-(C;-Cg)-alkyl, (C;-Cq)-
alkoxy-(C,-Cy)-alkyl, hydroxy-(C,-Cs)-alkyl, oxo, CO(R64), CON(R65)(R66),
hydroxy, COO(R71), N(R67)CO(C,-Ce)-alkyl, N(R69)(R70) or SO,(C;-Cs)-
alkyl.

A compound as claimed in any of claims 1 to 10, where the radicals R53’ und R54’ have

the following meanings:
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13.

14.

by F, d, Br, CF3, NO2, CN, (C -C6)-alkyl,
O (C-C8)-alkyl, (G-&4)-alkoxy-(d- C4)-al kyl,

whyarosged C | - C4)-al kyl, oxo, CO(R64), CON( REB)T/RBB)7/001214

hydroxy, 20 COQ(R71), N(R6¥»%CO G - C6) - al kyl,

N(R69) (R70) or SQ2((C -C6)-al kyl. 14. A compound as
clainmed in any of clains 12 to 13, where the radicals
R53'" and R54' have the follow ng nmeanings: 25 R53'
and R54" formtogether with the nitrogen atomto which
they are bonded a 6 to 10- nmenbered bi- or spirocyclic

non ar QBB ifd RENTFoakh&etiRd withafe hitlgh atéi toWehich they are bonded a
2007/ 093366 PCT/ EP20077/ 001214 127 \'N N O~ :)0 N O

O N \ Nt¢ 10smembered IN- Or $piepCycliv ving wtnchwparmfr@brﬂpmmtr@gen atom,

S

( C, - CBhitdlgkty hnd §UBUROSHrRBR) ﬁdﬂer%ﬁbllc rmg system may additionally be
(C - Ca)-alkoxy- (G, - CA) - al K (G
(S cs;uban by T 56 Clos Ny 3% (Coe)-akytl O4(C-Ca)-alkyl, (C1-Co)-

5){)@&%@@@@?@%@ {GOpglliyl, ox0, CO(R64), CON(R6S)(RS6),

( C( R58)hydr62y,)CPORDDL), NR6TED(El-Kg)kyikyICN(RAY YR B)ydr, SO»(C1-Co)-
C3- CS%I-I(?J.kenyI , (C3-C8)-

A compound as claimed in any of claims 1 to 10, where the radicals R53’ und R54’ have

the following meanings:

R53’ and R54’ form together with the nitrogen atom to which they are bonded a
6 to 10-membered bi- or spirocyclic ring which, apart from the nitrogen atom,
may comprise 0 to 3 additional heteroatoms selected from the group of oxygen,
nitrogen and sulfur, where the heterocyclic ring system is additionally substituted
by F, Cl, Br, CF3;, NO,, CN, (C;-Cg¢)-alkyl, O-(C,-Cg)-alkyl, (C,-C4)-alkoxy-(C;-
Cy)-alkyl, hydroxy-(C;-C4)-alkyl, oxo, CO(R64), CON(R65)(R66), hydroxy,
COO(R71), N(R67)CO(C,-Cg)-alkyl, N(R69)(R70) or SO,(C,-C¢)-alkyl.

A compound as claimed in any of claims 12 to 13, where the radicals R53” und R54° have

the following meanings:

R53’ und R54’ form together with the nitrogen atom to which they are bonded a 6 to 10-

membered bi- or spirocyclic non aromatic ring selected from the group:



15.

al kynyl; or R53' and R54' formtogether with the
nitrogen atomto which they are bonded a 6 to

waeomeydses ed bi - or spirocyclic nonaronmatic riPgr/aPi00T1001214

apart fromthe 15 nitrogenldtom may conprise 0 to 3
addi ti onal heteroatons selected fromthe group of
oxygen, nitrogen and sul fur, where the heterocyclic
ring systemmy additionally be substituted by F, C
Br, CF3, N2, CN, (C -C6)-alkyl, O(C -C8)- alkyl,

(G, - C4) - al koxy- (C,~C4)y=al kyl , hydroxy-{TQO ¢4) - al kyl
0X0, , WO 20dY/ 09 PCT/ €P2 01214 1@8’\
CON( R6 , hydro R71), ,\]\| 7)c:0(c:|

- C8) - al N(R69) (R70) of S02(@- bkyl . o

conpound as claimed in of clalns to\ 15, i 'mh'ch
3 O OO NRS%' 5, the g
R53™ N ally be substituted by one—N

radi cals F, OH, oxoN—Ll-C8)-al kyl,

, (C1 -C4)-al koxy/(Cl -C4) - al kyl ;

R53' 10 (Cl-C8)-al kyl, ( -C4) - al koxy-(CQ -C4) - alky ,

(C3-CS) - at* (C3- C8 kynyl

(C(Re& @ 90, % (R62)'TN N( R7 7,
- 06 | k

15 17. ddnd as
clainmed 1n any of clalnB 1to 16, in which OL-Qis:
N R53" where the groups may, apart from R53
optionally be substituted by one or nore of the

4 cal iyl
Acombosd agle@g;@p? l(n@ny(O?eL?}mgﬂ EQ/ o in iSO Bhs5) 093366
PCT/ EP2007/ 001214
| \
5 o
R
R54\Nj (/N/\ .
'IQ53' R53

R53’ (C;-Cs)-alkyl, (C(R58)(R59))¢-R60, (C;-C4)-alkoxy-(C,-Cy)-alkyl, (C3-Cs)-
alkenyl, (C;-Cg)-alkynyl, CO-(C,-Csg)-alkyl, CO-(CH;),-O-(C,-Cg)-alkyl,
CO(C(R61)R62))N(R76)XR77);,

R54” (C(RS58)(R59))—R60, (C;-C4)-alkoxy-(C;-Cq)-alkyl, (C3-Cg)-alkenyl, (C3-Cs)-
alkynyl; or

R53’ and R54° form together with the nitrogen atom to which they are bonded a
6 to 10-membered bi- or spirocyclic nonaromatic ring which, apart from the
nitrogen atom, may comprise 0 to 3 additional heteroatoms selected from the
group of oxygen, nitrogen and sulfur, where the heterocyclic ring system may
additionally be substituted by F, CI, Br, CF3;, NO,, CN, (C;-Cs)-alkyl, O-(C;-Cys)-
alkyl, (C,-Cy)-alkoxy-(C-Cs)-alkyl, hydroxy-(C,-Cs)-alkyl, oxo, CO(R64),



129 (C1-C8)-al kyl, (Cl-C4)-al koxy-(Cl-C4)-al kyl,
(C3-C8)-al kenyl, (C3-C8)-al kynyl, CO (Cl- C8)-alkyl,

W@ QoRBBPEAR59) ) g- R60, CO( C( R61) (R62) ) r N(R76) ( RFGY/EP2007/001214
CO(CH2)0' -O (C1-C6)- al ky128 5 18. A conpound as
claimed in any of clains 1 to 15, in which the
nmeani ngs are: X C(R30)=C(R30'); 10 Y C(R29)=C(R29');
OL-QOOR4 R~ CN N 153 ~R53" 15 R53'
Cl-C8 | kyl
(1. at N RERYRES) Fediia (QDURY B NS DCQ ey, NRSSIRTO)
(C3-C8 n (C1-C8) - al kyl,
CI}(C}é %bh%ix%ﬂ %%3 al kyl ,
OO(C(R61)(R62)) N( R76)(R77) R54' (C(R58)(R59))q R60,

16. %8§h§$}b3 Oéﬁw%ﬁy@ny S1éég?ﬁé§%“$bbﬁ?¥%ﬁether

with ﬂhe nitrogen atomto which they are bonded a 6
to 10 nmenbered bi- or spirocyclic\nonaromatic ring
whi 9 apart fron1Lhe nitrogen atagn nay conprise O
&t er oat oms sel ect¢d fromthe group
nitroggn and sul fur, re the heterocyclic
ydditional |y substituted by F,
aINM, O (C - | kyl, (Ci1-
~RS%r oxy- (€ 1 -C4)-al kyl,
0Xxo, CIXR64) CON(RBS)(RBG) hydrioxy, COQ(R71),
N( R67) CO( C1- CB) - al kyl ,  N(R69) (RR0)  or
SX2(C, -Co6)-al kyl; WO 2007/ 093366 PCT/ EP2007/ 001214
where the groups may, apart from R53", optionally be substituted by one or more of the

radicals F, OH, oxo, (C,;-Cg)-alkyl, O-(C,-Csg)-alkyl, (C,-C4)-alkoxy-(C,-C4)-alkyl;

RS53”

10 (C-Cy)-alkyl, (C,-Cy)-alkoxy-(C;-Cy4)-alkyl, (C3-Csg)-alkenyl, (C;-Cs)-alkynyl, CO-(C;-
Cs)-alkyl, (C(RS8)(R59))4-R60, CO(C(R61)(R62)),- N(R76)(R77), CO-(CH3),-O-(C,-
Ce)-alkyl.

15 17. A compound as claimed in any of claims 1 to 16, in which O-L-Q is:

O/

53

where the groups may, apart from R53°, optionally be substituted by one or more of the
20 radicals F, OH, oxo, (C,;-Cg)-alkyl, O-(C,-Cs)-alkyl, (C;-Cy4)-alkoxy-(C,-C4)-alkyl;

R53’
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18.

130 RGO OH, F, O (G -C6)-al kyl, N(R74)CQO(CG -C6) - al kyl,
3-12 nenbered nono-, bi- or spirocyclic nonaromatic

WO 20wg/09d3s€h may conprise one or nore heteroat oOPET/EPIINT/001214

the group of N, 0 and S, am® the 3-12 nenbered ring
may conprise further substituents such as F, d, Br,
OH CF3, N2, CN, OCF3, oxo, O(C-C6)-alkyl, 5
(Cl-C4) - al koxy-(CL-C4)-al kyl, (G - 06) al kyl ,

&822?8351%;% o3 ol B A MRS 0 g o
CAU, PRI o e N o . 0

alkgependently from another H, (Cl-C6)-A kyl. 15 20. A
compound as clained in any of clains 1 t0l9, wherein
Xis Sor C(R30)=C(R30"). 20 21. A conpound as cl ai ned
in any of clains 1 to 18, wherein Y is

C(R27) (R27')C(R28) (R28"); and 25 Xis S or QO 22. A
Acropinendd as cleimediacnyof slejmed te il % imsvhich e Teeanings ara;

Y is C(R29)=C(R29'); WD 2007/093366 PCT/ EP2007/001214
131 R29, R29'" are H 23. A conmpound as clained in any
ok cl aCum3®M=CoRAB); i n whi ch the neanings are: 5 R30,
R30' independently fromanother H, F, d,

O (C-C6)-Akyl, (Cl-C6)- A kyl. 24. A conpound as

clYai ”e@(llkﬁb)"i@YRﬁ’é’);Cl ains 1 to 23, in which
0-L-Q

| \
0O 0
54'
R* j (/ r
N N
| \ 53’
R53' R

R53> (C;-Cg)-alkyl, (C(R58)(R59))s—R60, (C;-Cs)-alkoxy-(C;-Cq)-alkyl, (C;-Cs)-
alkenyl, (C3-Cg)-alkynyl, CO-(C;-Cg)-alkyl, CO-(CH;),-O-(C;-Cg)-alkyl,
CO(C(R61)(R62))NRT6)(RTT);

R54° (C(R58)(R59))q—R60, (C;-Cy)-alkoxy-(C-Cy)-alkyl, (C3-Cs)-alkenyl, (C3-Cg)-
alkynyl; or
R53’ and R54° form together with the nitrogen atom to which they are bonded a
6 to 10-membered bi- or spirocyclic nonaromatic ring which, apart from the
nitrogen atom, may comprise 0 to 3 additional heteroatoms selected from the
group of oxygen, nitrogen and sulfur, where the heterocyclic ring system may
additionally be substituted by F, Cl, Br, CF;, (C,-C¢)-alkyl, O-(C,-Cs)-alkyl, (C;-
Cy)-alkoxy-(C;-Cs)-alkyl, hydroxy-(C,-Cs4)-alkyl, oxo, CO(R64),
CON(R65)(R66), hydroxy, COO(R71), N(R67)CO(C,;-Ce)-alkyl, N(R69)(R70)
or SO,(C;-Cg¢)-alkyl,;
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10 R27, R27', R28, R28', R29, R29,'R30, R30' are H

25. A conpound as clained in any of clains 1 to 24, in
WoRi0eH93386 R2 is H 26. A conpound as cl ai ned P@GI/a&P2007601214

claims 1 to 25, which has 1¥#e general fornmula la: 20

Rao Rao' ORR i B8 N~ OL-Q(la) R2 D RzaRz7,

RL.,, R27 25 WD 2007/093366 PCT/ EP2007/001214 132

27. A corrpound as clainmed in any of clains | to 26, in

k0B Bric tEa BT 0o kS T haggbiged Bbmos,bi-o

conpo Uﬂqro% clfd RinARSnatk ﬁﬁ@’wﬁfch ‘hllaa/' (PhsE @né Br mofe MdtbioBtoms from

B- A has the nmeani ng: 29. A conpound
as cl atheeoumofayOahd 81 amdﬁbe |3 t?omsz@beried rigigi rody smrmrsse further

(2 A R i SECELE RIRE EHE o

ng%CC4)3@kOX9‘ @‘m@%ﬂ@l AT CRalBl (CE‘-(HWIkeﬁYIQ(@&'-@@ alkynyl
he neani ng:

l1to , has
N(R76)(R77) and SOz(Cl C(,) alkyl.

19. A compound as claimed in any of claims 1 to 18, wherein

Y  is C(R27)R27)C(R28)(R28’);
R27,R27’, R28, R28’

are independently from another H, (C;-Ce¢)-Alkyl.

20. A compound as claimed in any of claims 1 to19, wherein

X s S or C(R30)=C(R30").

21. A compound as claimed in any of claims 1 to 18, wherein

Y is C(R27)(R27)C(R28)(R28’);
and

X is Sor O.
22. A compound as claimed in any of claims 1 to 18 wherein

Y is C(R29)=C(R29’);
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23.

24,

25.

26.

B Hydroxy-(C I -C4)-alkyl, (Cl-Cs)-alkyl, (CI
-C4)-al koxy-(C 1 -C4)-alkyl, nonocyclic ring selected

WO e@i0933es gr oup: WO 2007/ 093366 PCT/ EP2007/ 00120 HEPZ83001214

ANO0O13 rososo 1l 7S rBIri 2 ()OO Were the ring
system nmay additional be substituted once ore tw ce by
F, CF3, CN, nethyl, ethyl, nethoxy, oxo, hydroxy,
S02-methyl. 5 31. A conmpound as clained in any of
Q@Eﬂﬁzi\to 30 whi ch has the general formula Ib: B X
afeNlo. | - Q (Ib) R 10 in which the neanings
are: A" a bond or a linker having 1 to 5 nenbers,
where the nenbers are selected fromthe group
consisting of 0, N(R31), CO (C(R32)R(R33)), resulting
Anccanpagingd b claimgd ey arf ahims i Aolil 8 whish &8 meanings are:
i ndependently of one another H, (C -C8)-alkyl; R32,
R33 i ndependently of one another H, (C, -C6)- al kyl, OH,
ORGE, RE®) - al Kyinde &Q 7ﬁ&ﬁ%ﬁ@@ePQTFE(E>2Qﬂ(7¢10©g;24H<yl 184Cy)-
YC(R27)(R27)C( , C(R29)=C(R29'); R27,
R27', Ryl R28', R29 R29' i ndependent |y of one
anot her H (C- Cs) al kyl .

A compound as claimed in any of claims 1 to 23, in which

R27,R27°, R28, R28’, R29, R29,’R30, R30’

are H.
A compound as claimed in any of claims 1 to 24, in which

R2 is H.

A compound as claimed in any of claims 1 to 25, which has the general formula la:
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20

27.

28.

29.

30.

5 32. A conpound as clainmed in claim31l, in which A
has the neanings: A a bond or a linker having 1 to 4

woremerse6 where the nenbers are sel ected from PCHEP2007/001214

group consisting of 0, N(RBR), CO C(R32)(R33)
resulting in a chemcally 10 reasonabl e radi cal
where the linker has no COO or O CO groups. 33. A
process for preparing conpounds of the fornula | as

lai med in of . cl ai 1 to 31, . includi t he .
& Bigpound S ETaknel inard o e shabs o W b5 e T nesging
al kyl ated, preferably nethylated, in 15 the ortho
position, to forma dianion, and trapping of the

formed Qi a 'Qﬂ Wit h ghydes or reagents which

l'i berfat e Al deh@des, guch jas pg}afornaldehyde,

resul i in corresponding substit . i :
V\irp %h@rguft&g Fﬂ‘g nffay be substituted

carboxylic acids ich have a hydroxya
subsbhdeugnmeihyl dth@Hpositi on ortho to the carboxylic
acid group, and where appropriate preparation of the
correspondi ng bicyclic |lactones fromthe 20
substituted aromatic carboxylic acids which have a
hydr oxyal kyl substituent in the position ortho to the
dardpapophi @s eleimedyimcuny, oflslaimé il o A6t inovhicl Bwhithes theimganing:
subsequent reaction of the substituted aromatic
carboxylic acids which have a hydroxyal kyl

substi taent ko the posi{ion-rtho to the carboxylic
aci d grouy, orO mhere/ztbr6ggkhte of the correspondi ng
bi cyclic tﬁ$tones, W th q5aalogenating 25 agent,
resulting I n the c@rrespondi ng hal oal kyl -substituted
aroyl halides; iii) subsequent reaction of the

hal oal kyl -substituted aroyl halides with primry
aromati ¢ am nes, and subsequent cyclization of the
resulting reacti on products by _addition of base tq

¢ spnpaypn @b peImeds many o wlie 1de dpoiduch Arpsithe mepnipg
appropriate further reaction of the pyridone-fused
aromati c conpounds; 30 resulting in the conpounds of

#he f omrbwhd, 0, C¥Q CHY-D, CIBEGHPCOERIDIMHOEL] O-CO3CH,-C=C, O-

comoutscbporaraa SRR Tn” one or more

of clains | to 32 or prepared as clained in claim 33.

A compound as claimed in any of claims 1 to 29, in which B has the meaning:

B Hydroxy-(C;-Cy)-alkyl, (C-Cg)-alkyl, (C,-C4)-alkoxy-(C,-Cs)-alkyl, monocyclic

ring selected from the group:
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31.

35. A nedi canent conprising one or nore of the
conpounds of the formula | as clained in 5 one or

worerog/oef3ecl ains 1 to 32 or prepared as cl ai medP¢TERi0a7/01214

33 and one or nore active 133ngredi ents whi ch have
beneficial effects on netabolic disturbances or

di sorders associated therewith. 36. A nedi canent
conprising one or nore of the conpounds of the formula
| as clained in 10 one or nDre of clalns 1to 32 or

prepared as clained in clag 33 and or nore

anti di ZAQeti cs. E A nedi t co 0 g one or nore
of th npound the fo --Ia I nmed in one
or nore of clainms 1 to 32 or prepared as claimed in
claim oand on nore |i 15 mgdub&ors. 38. A
medi ¢ t conp |s ng one |or nnre of __é conpounds of

t he fornula | as ai med i one or nore of clainms 1
to 32 o prepareqoas claimed in claim33 and one or
nor e obesi 0 39. use of the conpounds of
the f rnu a l g 2|ned in orle or nmore of claims | to
epar ed cl ai me claim 33 for the
treatnent and/or prevention of disorders of fatty
aci an I tilizati arder
20, Ve R A e B R A toobRU B onlt SRRy Foms o
cl ahetkyl, etnypﬁethy[ram h9lirosly 28OBmktyd. 32 or prepared
as clainmed in claim33 for the treatnent and/or
prevention of disorders in which insulin resistance
is involved. 41. The use of the conpounds of the
formula | as clained in one or nore of clains 1 to 32
30 or prepared as clained in claim33 for the

treat nent and/ or, preve abet nel litus. and
BT FAE S S i clBs Lup Sh Wi BavPhF asnaEromula tb:
PCT/ EP2007/ 001214 136 42 The use of the conpounds of
the formula | as clainmed in one or nore of clainms | to
32 or prepared as=x|aimed in @l 'n133Rfor t he

treatment afid/g dy Ydem as and the
sequel ae ther conpounds of

the formula | —dalhy to
32

in which the meanings are:

A’ a bond or a linker having 1 to 5 members, where the members are selected
from the group consisting of O, N(R31), CO, (C(R32)R(R33)), resulting in a

chemically reasonable radical;

R31 independently of one another H, (C,-Cg)-alkyl;

R32,R33

independently of one another H, (C,-C¢)-alkyl, OH, O-(C,-Cg¢)-alkyl;
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32.

33.

or prepared as clainmed in claim33 for the treatnent
and/ or prevention of conditions associated with the

woreaoaodsse syndronme. 44. The use of the conpouPdBER$007/001214

the formula | as clainmed iB4one or nore of clains 1 to
32 10 or prepared as clainmed in claim33 for the
treatnment and/or prevention of obesity and sequel ae
associ ated therewith. 45. The use of the conpounds as

< R IBITIE RoaRe gy CaOBSRAh on wi th ot | east
one further active ingredient for the 15 treatnent

and/ or prevention of disorders of fatty acid
RE7aR2T’| BAS. 2B’ gR2E,AR29’ut i | i zation disorders. 46. The

foth d | ed i f
iiEpfhten of S GPUST S IFERSLIRL 2 moa in claim 83 in

conmbination with at | east one further active
ingredient for the 20 treatnment and/or prevention of
di eoorndeind as plaigaedin qlaisud b, in waitghsA hnsdhe mepmingy:ved. 47,
The use of the conpounds as clained in one or nore of
claims | to 32 or prepared as claimed in claim33 in
gonbi gatbioﬁdl foWh ﬂihﬁathalvﬁgﬂt tochmefmbeitshwher@eahd members are selected from
ingredient for the treatnent and/ or preyvention of
BoRYRaS

obesi t $he grgupgonsistise 9¢ £s NReD: Hd hisapiiggung chemically
conpri $L g, I ragrca ! rheei@{hetl e st lP g CE ) 9150-@)'@} .

in
one or nore alms 1 to 32 or prepared as c a?%d
in claim33, which conprises mxing the active

ST LU Rl e UALIBL S CRALL S i 1 1031

aganniigg tsteps: 30

i) dimetallation of aromatic carboxylic acids alkylated, preferably methylated, in
the ortho position, to form a dianion, and trapping of the formed dianion with
aldehydes or reagents which liberate aldehydes, such as paraformaldehyde,
resulting in corresponding substituted aromatic carboxylic acids which have a
hydroxyalkyl substituent in the position ortho to the carboxylic acid group, and
where appropriate preparation of the corresponding bicyclic lactones from the
substituted aromatic carboxylic acids which have a hydroxyalkyl substituent in
the position ortho to the carboxylic acid group, by elimination of water;

it) subsequent reaction of the substituted aromatic carboxylic acids which have a
hydroxyalkyl substituent in the position ortho to the carboxylic acid group, or
where appropriate of the corresponding bicyclic lactones, with a halogenating
agent, resulting in the corresponding haloalkyl-substituted aroyl halides;

ii1) subsequent reaction of the haloalkyl-substituted aroyl halides with primary
aromatic amines, and subsequent cyclization of the resulting reaction products by
addition of base to give pyridone-fused aromatic compounds; and

iv) where appropriate further reaction of the pyridone-fused aromatic compounds;

resulting in the compounds of the formula 1.
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34.

35.

36.

37.

38.

39.

40.

41.

WO 2007/093366 PCT/EP2007/001214

135

A medicament comprising one or more of the compounds of the formula I as claimed in

one or more of claims 1 to 32 or prepared as claimed in claim 33.

A medicament comprising one or more of the compounds of the formula I as claimed in
one or more of claims 1 to 32 or prepared as claimed in claim 33 and one or more active
ingredients which have beneficial effects on metabolic disturbances or disorders

associated therewith.

A medicament comprising one or more of the compounds of the formula I as claimed in
one or more of claims 1 to 32 or prepared as claimed in claim 33 and one or more

antidiabetics.

A medicament comprising one or more of the compounds of the formula I as claimed in
one or more of claims 1 to 32 or prepared as claimed in claim 33 and one or more lipid

modulators.

A medicament comprising one or more of the compounds of the formula I as claimed in
one or more of claims 1 to 32 or prepared as claimed in claim 33 and one or more

antiobesics.

The use of the compounds of the formula I as claimed in one or more of claims 1 to 32
or prepared as claimed in claim 33 for the treatment and/or prevention of disorders of

fatty acid metabolism and glucose utilization disorders.

The use of the compounds of the formula I as claimed in one or more of claims 1 to 32
or prepared as claimed in claim 33 for the treatment and/or prevention of disorders in

which insulin resistance is involved.

The use of the compounds of the formula I as claimed in one or more of claims 1 to 32
or prepared as claimed in claim 33 for the treatment and/or prevention of Diabetes

mellitus and the sequelae associated therewith.
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42.

43.

44,

45.

46.

47.

48.

WO 2007/093366 PCT/EP2007/001214

136

The use of the compounds of the formula I as claimed in one or more of claims 1 to 32
or prepared as claimed in claim 33 for the treatment and/or prevention of dyslipidemias

and the sequelae thereof.

The use of the compounds of the formula I as claimed in one or more of claims 1 to 32
or prepared as claimed in claim 33 for the treatment and/or prevention of conditions

associated with the metabolic syndrome.

The use of the compounds of the formula I as claimed in one or more of claims 1 to 32
or prepared as claimed in claim 33 for the treatment and/or prevention of obesity and

sequelae associated therewith.

The use of the compounds as claimed in one or more of claims 1 to 32 or prepared as
claimed in claim 33 in combination with at least one further active ingredient for the
treatment and/or prevention of disorders of fatty acid metabolism and glucose utilization

disorders.

The use of the compounds as claimed in one or more of claims 1 to 32 or prepared as
claimed in claim 33 in combination with at least one further active ingredient for the

treatment and/or prevention of disorders in which insulin resistance is involved.

The use of the compounds as claimed in one or more of claims 1 to 32 or prepared as
claimed in claim 33 in combination with at least one further active ingredient for the

treatment and/or prevention of obesity.

A process for producing a medicament comprising one or more of the compounds as
claimed in one or more of claims 1 to 32 or prepared as claimed in claim 33, which
comprises mixing the active ingredient with a pharmaceutically suitable carrier, and

converting this mixture into a form suitable for administration.



